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(57)Abstract: 

PROBLEM TO BE SOLVED: To integrally form a plane antenna on the displaying 
surface of a liquid crystal panel. 

SOLUTION: The plane antenna of a liquid crystal display device 130 provided with 
the plane antenna having a microstrip structure is integrally formed with the color 
TFT(thin film transistor) liquid crystal display of the device 130. Specifically, the 
conductor wiring of a black matrix 132 is used as an antenna element and a 
metallic reflecting plate on the back of back light is utilized as a high-frequency 
ground. The conductor wiring forming the light shielding surface of the black matrix 
132 is divided into the plane antenna and an outer peripheral section by a high- 
frequency insulating section which is arranged along the contour line of the 
antenna and intercepts signals having the resonance frequency of the antenna. 
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* NOTICES * 

V 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

CLAIMS 



[Claim(s)] 

[Claim 1] the conductor which shades the non-light transniission field of a liquid crystal panel — wiring 
— having — and — this — a conductor — the liquid crystal display equipped with the flat antenna 
characterized by providing the black matrix which contains the flat antenna which uses wiring as a 
radiating element in a face shield. 

[Claim 2] The above-mentioned black matrix is the liquid crystal display equipped with the flat antenna 
according to claim 1 characterized by having the RF insulation section which intercepts at least the 
frequency band which this flat antenna uses for a communication link along with the border line of the 
above-mentioned flat antenna. 

[Claim 3] The above-mentioned RF insulation section is the liquid crystal display equipped with the flat 
antenna according to claim 2 characterized by qonducting the signal of the low frequency by the drive of 
liquid crystal. 

[Claim 4] the above-mentioned RF insulation section — the above — a conductor — the liquid crystal 
display equipped with the flat antenna according to claim 3 characterized by cutting some wiring. 
[Claim 5] the conductor of the periphery section excluding [ the above-mentioned black matrix ] an 
above-mentioned flat antenna and the above-mentioned RF insulation section — the liquid crystal 
display equipped with the flat antenna given in any of claims 2-4 characterized by connecting wiring as a 
RF gland of this flat antenna they are. 

[Claim 6] The liquid crystal display equipped with the flat antenna given in any of claims 1-4 
characterized by providing the metallic reflection plate connected as a RF gland of the above-mentioned 
flat antenna while being arranged in the tooth back of the back light of the above-mentioned liquid 
crystal panel they are. 

[Claim 7] the radiating element of the flat antenna arranged so that it might be in agreement with the 
non-light transmission field of a liquid crystal panel, and the conductor connected as a high frequency 
gland of this flat antenna while shading this non-light transmission field — the liquid crystal display 
equipped with the flat antenna characterized by providing the black matrix which consists of wiring. 
[Claim 8] The liquid crystal display equipped with the flat antenna given in any of claims 1-7 to which 
the above-mentioned liquid crystal panel is characterized by being a thin film transistor liquid crystal 
panel they are. 

[Claim 9] Two or more transistors for modulated light connected to the electric wiring formed in 1st XY 
system of coordinates in the shape of a matrix. The liquid crystal panel which has a transparence ground 
plane, and 1st at least one flat antenna which has the 1st clock frequency are included. It is the liquid 
crystal display which said 1st flat antenna has the 1st transparence flat-surface radiating element of 
high conductivity, and the 1st transparence flat antenna ground plane of high conductivity, and was 
equipped with the flat antenna characterized by said 1st transparence flat antenna ground plane being a 
matrix transparence ground plane of said liquid crystal panel. 

[Claim 10] The 1st transparence flat-surface radiating element of said 1st flat antenna, and the 1st 
transparence flat antenna ground plane It has the metal film structure which it comes to form in a line, 
the single direction of the shape of a matrix, X, or Y has wiring parallel to 2nd XY system of coordinates 
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superimposed on said 1st XY system of coordinates — The liquid crystal display equipped with the flat 
antenna according to claim 9 characterized by raising the translucency of the 1st flat antenna by 
arranging each ^^^^^^^^ of said 1 st flat antenna and a liquid crystal panel in piles. 

[Claim 11] The liquid crystal display with which said 1st flat antenna was equipped with the flat antenna 
according to claim 9 characterized by being prepared on the 1st transparence thin film of one sheet 
including the 1st transparence thin film by forming said 1st transparence flat-surface radiating element 
of said 1st flat antenna, and the 1st transparence flat antenna ground plane on the same flat surface on 
said 1 st transparence thin film. 

[Claim 12] The liquid crystal display which the matrix of said liquid crystal panel is a thin film transistor 
matrix equipped with the color filter, and was equipped with the flat antenna according to claim 9 to 
which said color filter is characterized by including the matrix transparence ground plane of said liquid 
crystal panel, and said 1st transparence flat antenna ground plane. 

[Claim 13] Have two or more flat antennas and said two or more flat antennas have two or more 
corresponding flat-surface radiating elements and share flat antenna ground planes. It has the metal film 
structure where said two or more flat antennas consist of a metal wire formed in two or more XY 
system of coordinates superimposed on said 1st XY system of coordinates, respectively in the shape of 
a matrix. The liquid crystal display equipped with the flat antenna according to claim 10 characterized by 
raising the translucency of the 1st flat antenna by arranging each ******** of said 1st flat antenna and 
a liquid crystal panel in piles. 

[Claim 14] The liquid crystal display with which said two or more flat antennas were equipped with the 
flat antenna of coplanar structure, the flat antenna of the micro strip structure formed on the flat 
surface where a transparence flat-surface radiating element differs from a transparence flat antenna 
ground plane, and the flat antenna according to claim 13 to which it is characterized by being the flat 
antenna chosen from the group which it becomes from the flat antenna which it becomes from such 
combination. 

[Claim 15] The liquid crystal panel which has two or more transistors for modulated light connected to 
the electric wiring formed in 1st XY system of coordinates in the shape of a matrix. While functioning as 
1st at least one flat antenna which is equipped with the 1st transparence flat-surface radiating element 
of high conductivity, and has the 1st clock frequency as a conductive gland to the electric wiring of said 
liquid crystal panel The liquid crystal display equipped with the flat antenna characterized by including 
the ground plane which functions also as a conductive antenna ground plane of said 1st flat antenna. 
[Claim 16] The 1st transparence flat-surface radiating element of said 1st flat antenna, and the 1st 
transparence flat antenna ground plane It has the metal film structure which it comes to form in a line, 
the single direction of the shape of a matrix. X. or Y has wiring parallel to 2nd XY system of coordinates 
densely correlated with said 1st XY system of coordinates — The liquid crystal display equipped with 
the flat antenna according to claim 15 characterized by raising the translucency of the 1st flat antenna 
by arranging each ******** of said 1st flat antenna and a liquid crystal panel in piles. 
[Claim 17] The liquid crystal display with which said 1st flat antenna was equipped with the flat antenna 
according to claim 16 characterized by being prepared on the 1st transparence thin film of one sheet 
including the 1st transparence thin film by forming said 1st transparence flat-surface radiating element 
of said 1st flat antenna, and the 1st transparence flat antenna ground plane on the same flat surface on 
said 1st transparence thin film. 

[Claim 18] The liquid crystal display which the matrix of said liquid crystal panel is the thin film 
transistor mold equipped with the color filter, and was equipped with the flat antenna according to claim 
15 to which said color filter is characterized by including the transparence ground plane of said liquid 
crystal panel, and said 1st transparence flat antenna ground plane. 

[Claim 19] The liquid crystal display equipped with the flat antenna given in any of claims 1-18 
characterized by being carried in the liquid crystal television equipped with the digital disposal circuit 
which changes into the status signal to the above-mentioned liquid crystal panel the radio signal which 
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received through the above-mentioned flat antenna they are. 

[Claim 20] The liquid crystal display equipped with the flat antenna given in any of claims 1-18 
characterized by being carried in the computer equipped with the information processing circuit which 
performs the communication link with an external instrument through the above-mentioned flat antenna 
they are. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the liquid crystal display which equipped the detail with 
the flat antenna formed in the liquid crystal panel at one further about a liquid crystal display. 
[0002] 

[Description of the Prior Art] Either the already established new communication technology or 
communication technology has expanded the use range, and the radio communication equipment is 
following the inclination of a miniaturization for it. as the example of a radio communication equipment - 
- a pager (portable small walkie-talkie call machine), telephone, television, and GPS (groval positioning 
system) etc. — there are a satellite receiver, wireless LAN (local area network), etc. 
[0003] And the antenna of a walkie-talkie is raised to one of the main elements which influence the 
precision of a radio communication equipment. However, this antenna is the factor which bars the 
miniaturization of a radio communication equipment to coincidence for that magnitude. Especially, a whip 
antenna is comparatively large and the problem that the omnidirectional radiation, from the transmitter 
which a user gains has a bad influence on the body is surfacing in recent years. Furthermore, since this 
whip antenna is formed so that it may project from a chassis, it tends to break. 

[0004] There are a built-in thing and a thing of an external mold in the antenna of a radio communication 
equipment. Moreover, the so-called patch type of antenna can be used as one of the alternative 
naturally considered. As the identifier shows, a patch antenna is formed in the shape of a thin film, and it 
is designed so that a laminating can be carried out after that existing constitutes. 

[0005] Drawing 24 shows the planar structure of the conventional panel antenna 210. The panel antenna 
210 contains the conductive radiating element 212 formed so that it might be surrounded by the 
conductive antenna ground plane 214. The panel antenna 210 is formed on PC (Printed Circuit) board 
including the conductor who consists of a copper thin film formed for example, on the insulator layer. 
Patterning of the radiating element 212 is carried out so that it may insulate with the antenna ground 
plane 214 electrically. The radiating element (conductor) 212 and the antenna ground plane (conductor) 
214 are formed by etching the above-mentioned copper thin film so that it may insulate electrically 
mutually, until a part of above-mentioned insulator layer 216 (hatching shows among drawing) by which 
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the laminating was carried out is exposed to these inferior surfaces of tongue. 

[0006] Drawing 25 is the fragmentary sectional view of the conventional panel antenna 210 shown in 
drawing 24 . The conductive radiating element 212 and the conductive antenna ground plane 214 which 
were formed on the insulating layer 218 are shown by hatching of a real thin line among drawing. The 
panel antenna 210 equipped with the radiating element 212 and the antenna ground plane 214 which 
were formed on the same flat surface as shown in drawing 2525 The clearance between the antenna 
ground planes 214 whose radiating elements 212 were pinched (bX It is designed in consideration of the 
well-known relation between elements, such as effective wavelength of the width of face (a) of a 
radiating element (conductor) 212, the dielectric constant (epsilonr) of an insulating layer 218, the 
thickness (t) of the antenna ground plane 214. the thickness (h) of an insulating layer 218. and desired 
resonance frequency. 
[0007] 

[Problem(s) to be Solved by the Invention] However, when the above patch antennas are designed in the 
restricted magnitude, sufficient gain is not acquired or it is easy to produce un-arranging [ that directive 
control is difficult ]. 

[0008] And if sufficient gain is not acquired, the electric function of a related walkie-talkie will be spoiled 
and the problem that informational transfer cannot be ensured will be brought about. Moreover, since it 
will be in the inclination for the chassis itself to be miniaturized even if it can carry out external [ of the 
antenna ] to a chassis, it is difficult [ it ] to attach an antenna so that suitable communication service 
can be offered. 

[0009] Especially, it is a eel type (message zone type). In a telephone, the design of an antenna is 
difficult. Generally, the one half of the surface area of a cellular mobile telephone body is used for the 
switch which users, such as a keypad, operate, the electric screen, etc. Usually, a keypad and a liquid 
crystal display display are formed on the same field of a telephone, and they are designed so that a user 
can carry out checking a key stroke. For this reason, it is difficult to form an antenna in the user 
interface side of a telephone. The demand to the larger screen and higher function of a user is the 
factor which limits the installation area of the conventional patch antenna more. 

[0010] Moreover, even if it is able to form an antenna in the field of the opposite side with the field in 
which the screen of a telephone is formed, the communication service of the shape of hemispherical or 
a broad bean (kidney shaped) can be offered in the direction of an antenna. The walkie-talkie which has 
directive high (it inclined) antenna gain may often be in the condition that a communication link is 
impossible with the walkie-talkie of a base station or a communication link place, while the user of a 
telephone moves. At least, in order to maintain the condition under migration which can be 
communicated, it is difficult to communicate using the walkie-talkie which there is frog need frequently 
about the base station of a communication link place, and has directive high antenna gain. Furthermore, 
in order to enable selection of a base station, the communication link of a lot of appliance control 
information without the direct relation to a user's communication link is needed. 

[0011] Moreover, although considering as the configuration which uses two or more directional antennas 
and forms the joint mold omnidirectional communication link area in a system is also considered, the 
following pi^oblems arise in this case. That is. the great portion of surface area of a body of carrying two 
antennas in one walkie-talkie with a natural thing is still more so in the configuration occupied in respect 
of the keypad and the liquid crystal display like [ it is difficult rather than it carries one antenna, and ] 
the cellular mobile telephone mentioned above. 

[0012] Although the radio communication equipment is equipped with the receive section which 
operates to coincidence on a different frequency in many cases, and every one transmitting section, 
respectively, the thing equipped with two or more receive sections and transmitting sections is also in a 
radio communication equipment. In this case, as mentioned above, it is difficult to carry two or more 
antennas in one radio communication equipment. Therefore, it is necessary to design so that one 
antenna can be connected with all the transmitting sections and receive sections covering the variety 
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which carries it and it may operate in all frequency regions. In order to connect one antenna with two or 
more radio communication equipments, an antenna common machine or a Time-Division-Multiplexing 
antenna switch is required. However, when these circuits are used, the problem of occupying the 
precious tooth space where it not only reduces the engine performance of an antenna, but manufacture 
of a radio communication equipment takes remarkable cost upwards, and it was restricted in the chassis 
arises. 

[001 3] In addition, there is also an antenna carried so that the electric display of a small radio 
communication equipment may be covered. The United States patent (USP.No.5,627,548) of Woo et al. is 
indicating the patch antenna formed on the liquid crystal display by the electric conduction film which 
consists of transparent indium oxide tin. However, the conductivity of the electric conduction film which 
consists of indium oxide tin currently used for this patch antenna is low, therefore the antenna gain at 
the time of using this conductive metal is low. Moreover, unless the large tooth space for antenna 
loading can be taken, it is difficult to carry above-mentioned patch ANTE near other electrical circuits. 
[0014] It was made in order that this invention might solve the above-mentioned trouble, and the 
purpose is in offering the liquid crystal display equipped with the flat antenna which can be formed in the 
screen of a liquid crystal panel at one. 
[0015] 

[Means for Solving the Problem] the conductor which shades the non-light transmission field of a liquid 
crystal panel in order that the liquid crystal display equipped with the flat antenna of this invention may 
solve the above-mentioned technical problem — wiring — having — and — this — a conductor — it is 
characterized by providing the black matrix which contains the flat antenna which uses wiring as a 
radiating element in a face shield. 

[001 6] the above-mentioned configuration — the black matrix of a liquid crystal panel — a conductor - 

- it forms with wiring and the radiating element of a flat antenna is formed. In addition, this flat antenna 
is applicable to both micro strip structure and coplanar structure. 

[0017] Since the black matrix with which the liquid crystal panel is usually equipped contains a flat 
antenna with the liquid crystal display equipped with the above-mentioned flat antenna here, basic 
structure is the same as that of the conventional liquid crystal panel. That is, it is not necessary to add 
a member special for a flat antenna, and a flat antenna can be incorporated in the same size. Moreover, 
a flat antenna can be incorporated, without spoiling the property of a liquid crystal panel. 
[0018] And a flat antenna can be flexibly arranged, so that the screen product of a liquid crystal panel 
becomes large. That is, it becomes possible to enlarge opening area of one flat antenna, or to form more 
than one and to constitute dual band type and array antennas. 

[0019] As mentioned above, the liquid crystal display which equipped the screen of a liquid crystal panel 
with the flat antenna formed in one can be offered. And since an antenna can be formed by the large 
area, sufficient gain can be secured and directive control is easy. 

[0020] Furthermore, in order that the liquid crystal display equipped with the flat antenna of this 
invention may solve the above-mentioned technical problem, the above-mentioned black matrix is 
characterized by having the RF insulation section which intercepts at least the frequency band which 
this flat antenna uses for a communication link along with the border line of the above-mentioned flat 
antenna. 

[0021] the above-mentioned configuration — further — the inside of the face shield of a black matrix - 

- a flat antenna — a surrounding conductor — it is separable with wiring and the RF insulation section. 
Therefore, it can decide by forming the RF insulation section, and the configuration of the flat antenna 
decided by resonance frequency can be arranged freely. In addition, the above-mentioned "RF" means 
the frequency band of the subcarrier which the radio performed through the antenna formed on the 
liquid crystal panel uses. 

[0022] Furthermore, in order that the liquid crystal display equipped with the flat antenna of this 
invention may solve the above-mentioned technical problem, the above-mentioned RF insulation section 
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is characterized by conducting the signal of the low frequency by the drive of liquid crystal. 
[0023] Although the above-mentioned RF insulation section intercepts the signal of resonance 
frequency and is not made to conduct it from a flat antenna to a perimeter further by the above- 
mentioned configuration, the signal of the low frequency by the drive of liquid crystal is conducted from 
the exterior to the radiating element of a flat antenna. In addition, the above-mentioned "low frequency" 
means the maximum frequency of the signal which operates an internal liquid crystal drive electrode, in 
order that a liquid crystal panel may display an image. 

[0024] Therefore, the original function of the black matrix used as a gland of a liquid crystal electrode is 
not lost. 

[0025] in order that [ furthermore, ] the liquid crystal display equipped with the flat antenna of this 
invention may solve the above-mentioned technical problem — the above-mentioned RF insulation 
section — the above — a conductor — it is characterized by cutting some wiring. 
[0026] the above-mentioned configuration — further — the above-mentioned RF insulation section — 
some conductors — compared with the impedance of a flat antenna, the pattern of the separation 
circuit where an impedance with surrounding electric conduction wiring becomes sufficiently large can 
be formed by cutting wiring in RF. Therefore, it becomes possible to share the black matrix used as a 
gland of a liquid crystal electrode as a RF gland of a flat antenna. 

[0027] furthermore, the conductor of the periphery section excluding [ the above-mentioned black 
matrix ] an above-mentioned flat antenna and the above-mentioned RF insulation section in order that 
the liquid crystal display equipped with the flat antenna of this invention may solve the above-mentioned 
technical problem — it is characterized by connecting wiring as a RF gland of this flat antenna. 
[0028] The flat antenna of the coplanar structure where the radiating element and the RF gland are 
formed in the black matrix is realizable further with the above-mentioned configuration. Therefore, it is 
not necessary to add a member special for a flat antenna, and a flat antenna can be incorporated in the 
same size as the liquid crystal panel of basic structure. 

[0029] Furthermore, the liquid crystal display equipped with the flat antenna of this invention is 
characterized by providing the metallic reflection plate connected as a RF gland of the above-mentioned 
flat antenna while it is arranged in the tooth back of the back light of the above-mentioned liquid crystal 
panel, in order to solve the above-mentioned technical problem. 

[0030] The flat antenna of the micro strip structure which uses a black matrix as the radiating element 
of a flat antenna, and makes a metallic reflection plate a RF gland further by the above-mentioned 
configuration is realizable. Therefore, it is not necessary to add a member special for a flat antenna, and 
a flat antenna can be incorporated in the same size as the liquid crystal panel of basic structure. 
[0031] Furthermore, since a metallic reflection plate can use for a RF gland, the distance of a radiating 
element and a RF gland can be changed and impedance matching can be performed. Moreover, since 
connection with a RF gland is connection with a metallic reflection plate, structure is brief and 
manufacture is easy. 

[0032] the conductor connected as a high frequency gland of this flat antenna while shading the 
radiating element of the flat antenna arranged so that it might be in agreement with the non-light 
transmission field of a liquid crystal panel, and this non-light transmission field, in order that the liquid 
crystal display equipped with the flat antenna of this invention may solve the above-mentioned technical 
problem — it is characterized by providing the black matrix which consists of wiring. 
[0033] while forming the radiating element and black matrix of a flat antenna by the above-mentioned 
configuration so that it may be in agreement with the non-light transmission field of a liquid crystal 
panel — especially — the conductor of a black matrix — wiring is used as a RF gland. In addition, this 
flat antenna is micro strip structure. 

[0034] In order to make into a RF gland the black matrix with which the liquid crystal panel is usually 
equipped with the liquid crystal display equipped with the above-mentioned flat antenna here, basic 
structure is the same as that of the conventional liquid crystal panel. Therefore, a flat antenna is 
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incorporable in the almost same size only by adding the radiating element of a flat antenna. Moreover, a 
flat antenna can be incorporated, without spoiling the property of a liquid crystal panel. 
[0035] And a flat antenna can be flexibly arranged, so that the screen product of a liquid crystal panel 
becomes large. That is, it becomes possible to enlarge opening area of one flat antenna, or to form more 
than one and to constitute dual band type and array antennas. 

[0036] As mentioned above, the liquid crystal display which equipped the screen of a liquid crystal panel 
with the flat antenna formed in one can be offered. And since an antenna can be formed by the large 
area, sufficient gain can be secured and directive control becomes easy. 

[0037] Furthermore, in order that the liquid crystal display equipped with the flat antenna of this 
invention may solve the above-mentioned technical problem, the above-mentioned liquid crystal panel is 
characterized by being a thin film transistor liquid crystal panel. 

[0038] By the above-mentioned configuration, the above-mentioned flat antenna can be further formed 
in the screen of a thin film transistor (TFT mold) liquid crystal panel at one. In addition, it is not 
necessary, as for the TFT mold liquid crystal panel by which the common electrode is electrically 
connected with the black matrix, to insulate between black matrices with a common electrode, and since 
a common electrode is usually grounded and used for a gland, it is suitable for making a black matrix into 
a RF gland. 

[0039] Moreover, the liquid crystal display equipped with the flat antenna of this invention Two or more 
transistors for modulated light connected to the electric wiring formed in 1 st XY system of coordinates 
in the shape of a matrix in order to solve the above-mentioned technical problem, The liquid crystal 
panel (liquid crystal display) which has a transparence ground plane, and 1st at least one flat antenna 
which has the 1st clock frequency are included. Said 1st flat antenna (1st transparence antenna) has 
the 1st transparence flat-surface radiating element of high conductivity, and the 1st transparence flat 
antenna ground plane of high conductivity, and said 1 st transparence flat antenna ground plane is 
characterized by being the matrix transparence ground plane of said liquid crystal panel. 
[0040] A flat antenna is incorporable into the liquid crystal panel which has two or more transistors for 
modulated light, for example, the liquid crystal panel of a thin film transistor mold, with the above- 
mentioned configuration. In addition, the ground plane of a liquid crystal panel can be used as a ground 
plane (RF gland) of a flat antenna. 

[0041] Therefore, the liquid crystal display which equipped the screen of a liquid crystal panel with the 
flat antenna formed in one can be offered. And since an antenna can be formed by the large area, 
sufficient gain can be secured and directive control is easy. Moreover, a flat antenna can be 
incorporated, without losing the original function of a liquid crystal panel. 

[0042] Furthermore, the liquid crystal display equipped with the flat antenna of this invention In order to 
solve the above-mentioned technical problem, the 1st transparence flat-surface radiating element of 
said 1st flat antenna (1st transparence antenna), and the 1st transparence flat antenna ground plane It 
has the metal film structure which it comes to form in a line, the single direction of the shape of a 
matrix, X, or Y has wiring parallel to 2nd XY system of coordinates superimposed on said 1st XY system 
of coordinates — It is characterized by raising the translucency of the 1 st flat antenna by arranging 
each ******** of said 1st flat antenna and a liquid crystal panel (liquid crystal display) in piles. 
[0043] by the above-mentioned configuration, the single direction of the shape of a matrix, X, or Y is still 
more nearly parallel ~ the translucency of a flat antenna can be raised by arranging each ******** for 
the flat antenna which has metal wiring formed in the line, and the matrix of a liquid crystal panel in piles. 
Therefore, a flat antenna can be incorporated, without spoiling the property of a liquid crystal panel. 
[0044] Furthermore, the liquid crystal display equipped with the flat antenna of this invention In order to 
solve the above-mentioned technical problem, the 1st transparence thin film is included. Said 1st 
transparence flat-surface radiating element of said 1st flat antenna (1st transparence antenna) and the 
1st transparence flat antenna ground plane By being formed on the same flat surface on said 1st 
transparence thin film, said 1st flat antenna is characterized by being prepared on the 1st transparence 
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thin film of one sheet. 

[0045] By the above-mentioned configuration, a flat antenna can be further prepared on the 
transparence thin film of one sheet. Therefore, the flat antenna of coplanar structure is incorporable 
into a liquid crystal panel. 

[0046] Furthermore, in order that the liquid crystal display equipped with the flat antenna of this 
invention may solve the above-mentioned technical problem, the matrix of said liquid crystal panel (liquid 
crystal display) is a thin film transistor matrix equipped with the color filter, and said color filter is 
characterized by including the matrix transparence ground plane of said liquid crystal panel, and said 1 st 
transparence flat antenna ground plane. 

[0047] A flat antenna is incorporable into an electrochromatic display panel, for example, a color TFT- 
liquid-crystal display, further with the above-mentioned configuration. And a color filter layer can 
prepare so that a matrix transparence ground plane and the 1st transparence flat antenna ground plane 
may be included. 

[0048] Furthermore, the liquid crystal display equipped with the flat antenna of this invention In order to 
solve the above-mentioned technical problem, it has two or more flat antennas (transparence flat 
antenna). Said two or more flat antennas (transparence flat antenna) have two or more corresponding 
flat-surface radiating elements and share flat antenna ground planes. It has the metal film structure 
where said two or more flat antennas (transparence antenna) consist of a metal wire formed in two or 
more XY system of coordinates superimposed on said 1 st XY system of coordinates, respectively in the 
shape of a matrix. It is characterized by raising the translucency of the 1 st flat antenna by arranging 
each ******** of said 1st flat antenna (1st transparence antenna) and a liquid crystal panel (liquid 
crystal display) in piles. 

[0049] Two or more flat antennas can be included in a liquid crystal panel, without spoiling the property 
of a liquid crystal panel by the above-mentioned configuration by arranging each ******** for the 
radiating element of further two or more flat antennas and metal wiring of an antenna ground plane, and 
the matrix of a liquid crystal panel in piles. 

[0050] Furthermore, the liquid crystal display equipped with the flat antenna of this invention is 
characterized by said two or more flat antennas (transparence antenna) being the flat antenna of 
coplanar structure, the flat antenna of the micro strip structure formed on the flat surface where a 
transparence flat-surface radiating element differs from a transparence flat antenna ground plane, and a 
flat antenna chosen from the group which it becomes from the flat antenna which it becomes from such 
combination, in order to solve the above-mentioned technical problem. 

[0051] By the above-mentioned configuration, two or more flat antennas can be further prepared in a 
liquid crystal panel and one with coplanar structure, micro strip structure, or the structure that 
combined these. That is, it chooses from the above-mentioned structure suitably, and a flat antenna can 
be mounted in a liquid crystal panel. 

[0052] Moreover, the liquid crystal display equipped with the flat antenna of this invention The liquid 
crystal panel which has two or more transistors for modulated light connected to the electric wiring 
formed in 1st XY system of coordinates in the shape of a matrix in order to solve the above-mentioned 
technical problem (liquid crystal display). While functioning as 1st at least one flat antenna (1st 
transparence antenna) which is equipped with the 1st transparence flat-surface radiating element of 
high conductivity, and has the 1st clock frequency as a conductive gland to the electric wiring of said 
liquid crystal panel The description of including the ground plane which functions also as a conductive 
antenna ground plane of said 1st flat antenna is carried out. 

[0053] A flat antenna is incorporable into the liquid crystal panel which has two or more transistors for 
modulated light, for example, the liquid crystal panel of a TFT mold, with the above-mentioned 
configuration. In addition, the ground plane of a liquid crystal panel can be used as a ground plane (RF 
gland) of a flat antenna. 

[0054] Therefore, the liquid crystal display which equipped the screen of a liquid crystal panel with the 
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flat antenna formed in one can be offered. And since an antenna can be formed by the large area, 
sufficient gain can be secured and directive control is easy. Moreover, a flat antenna can be 
incorporated, without losing the original function of a liquid crystal panel. 

[0055] Furthermore, the liquid crystal display equipped with the flat antenna of this invention In order to 
solve the above-mentioned technical problem, the 1st transparence flat-surface radiating element of 
said 1st flat antenna (1st transparence antenna), and the 1st transparence flat antenna ground plane It . 
has the metal film structure which it comes to form in a line, the single direction of the shape of a 
matrix, X, or Y has wiring parallel to 2nd XY system of coordinates densely correlated with said 1 st XY 
system of coordinates — It is characterized by raising the translucency of the 1st flat antenna by 
arranging each ******** of said 1st flat antenna and a liquid crystal panel (liquid crystal display) in piles. 
[0056] by the above-mentioned configuration, the single direction of the shape of a matrix, X, or Y is still 
more nearly parallel — the translucency of a flat antenna can be raised by arranging each ******** for 
the flat antenna which has metal wiring formed in the line, and the matrix of a liquid crystal panel in piles. 
Therefore, a flat antenna can be incorporated, without spoiling the property of a liquid crystal panel. 
[0057] Furthermore, the liquid crystal display equipped with the flat antenna of this invention In order to 
solve the above-mentioned technical problem, the 1st transparence thin film is included. Said 1st 
transparence flat-surface radiating element of said 1st flat antenna (1st transparence antenna) and the 
1st transparence flat antenna ground plane By being formed on the same flat surface on said 1st 
transparence thin film, said 1st flat antenna is characterized by being prepared on the 1st transparence 
thin film of one sheet. 

[0058] By the above-mentioned configuration, the radiating element and antenna ground plane of a flat 
antenna can be further formed on the transparence thin film of one sheet, i.e., the same flat surface. 
Therefore, the flat antenna of coplanar structure can be mounted in a liquid crystal display. 
[0059] Furthermore, in order that the liquid crystal display equipped with the flat antenna of this 
invention may solve the above-mentioned technical problem, the matrix of said liquid crystal panel (liquid 
crystal display) is the thin film transistor mold equipped with the color filter, and said color filter is 
characterized by including the transparence ground plane of said liquid crystal panel, and said 1st 
transparence flat antenna ground plane. 

[0060] A flat antenna is incorporable into the electrochromatic display panel of a thin film transistor 
mold further with the above-mentioned configuration. In addition, a color filter can be prepared so that 
the matrix transparence ground plane of a liquid crystal panel and the ground plane of a flat antenna, 
may be included. 

[0061] Furthermore, the liquid crystal display equipped with the flat antenna of this invention is 
characterized by being carried in the liquid crystal television equipped with the digital disposal circuit 
which changes into the status signal to the above-mentioned liquid crystal panel the radio signal which 
received through the above-mentioned flat antenna, in order to solve the above-mentioned technical 
problem. 

[0062] The liquid crystal television which carried the liquid crystal display equipped with the above- 
mentioned flat antenna further by the above-mentioned configuration can be offered. Therefore, the thin 
color flat TV carrying an antenna is realizable. Moreover, a flat antenna can be flexibly designed, so that 
a screen is enlargement. 

[0063] Furthermore, the liquid crystal display equipped with the flat antenna of this invention is 
characterized by being carried in the computer equipped with the information processing circuit which 
performs the communication link with an external instrument through the above-mentioned flat antenna, 
in order to solve the above-mentioned technical problem. 

[0064] The computer which carried the liquid crystal display equipped with the above-mentioned flat 
antenna further by the above-mentioned configuration can be offered. Therefore, a computer with the 
interfaces (wireless LAN etc.) of radio system which carried the flat antenna is realizable. Moreover, 
since a flat antenna can be flexibly designed so that a screen is enlargement, it also becomes possible 
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to mount two or more networks. 
[0065] 

[Embodiment of the Invention] [Gestalt 1 of operation] It will be as follows if the gestalt of 1 operation 
of this invention is explained based on drawing 6 from drawing 1 . 

[0066] The liquid crystal display (it is hereafter described as "a liquid crystal display with an antenna") 
equipped with the flat antenna concerning the gestalt of this operation is the structure of using a black 
matrix as a RF gland while preparing the radiating element of a flat antenna on the up glass of a color 
TFT (thin film transistor) liquid crystal display. That is. the flat antenna of micro strip structure is 
prepared in a color TFTHiquid-crystal display at one. 

[0067] Drawing 1 and drawing 2 are the sectional views and perspective views showing the outline of the 
configuration of the liquid crystal display 120 with an antenna concerning the gestalt of this operation. 
Moreover, drawing 3 is the circuit diagram showing the outline of the configuration of the above- 
mentioned liquid crystal display 1 20 with an antenna. 

[0068] The liquid crystal display 120 with an antenna concerning the gestalt of this operation is 
constituted in preparation for the front face of a liquid crystal panel in the antenna element layer while 
having a liquid crystal panel, the polarizer of the pair on the rear face of front of this liquid crystal panel 
mostly arranged in the whole surface, the back light that irradiates a liquid crystal panel from a tooth 
back, the drive circuit which drives a liquid crystal panel. 

[0069] The liquid crystal panel with which the above-mentioned liquid crystal display 120 with an 
antenna is equipped has the configuration in which the active-matrix substrate 1 1 1 and one opposite 
substrate 112 were stuck through the sealant 113, and the liquid crystal layer 114 was enclosed with 
the gap. 

[0070] The above-mentioned active-matrix substrate 1 1 1 on the transparence substrate 1 1 5 which 
consists of glass etc. Two or more scanning^line 1 16a, Two or more signal-line 1 16b arranged by 
intersecting perpendicularly with this scanning-line 116a is prepared. Pixel electrode 116c which 
becomes from transparence electric conduction film, such as ITO (indium tin oxide), at each crossing of 
electrode wiring of the shape of a matrix which consists of these scanning-lines 116a and signaHine 
1 16b, The TFT array 116 which is the configuration that TFTl 16d which is the active component which 
drives this transparent electrode 1 16c was arranged is formed. In addition, this TFTl 16d is turned on, if 
supply of the data signal to pixel electrode 1 16c is controlled and ON signal is inputted from scanning- 
line 116a, and it writes the data signal inputted through signal-line 116b in pixel electrode 116c. 
[0071] On the other hand, the above-mentioned opposite substrate 1 12 is the configuration that the 
black matrix 101, the color filter 100 (100R, 100G, lOOB), and the common electrode 118 that consists 
of transparence electric conduction film, such as ITO. were formed in this sequence on the 
transparence substrate 1 1 7 which consists of glass of one sheet etc. 

[0072] The above-mentioned black matrix 101 is formed in the shape of a matrix so that scanning-line 
1 1 6a of the shape of a matrix prepared in the TFT array 1 1 6 and signal-line 1 1 6b, and TFTl 1 6d may be 
covered. Specifically, the black matrix 101 is formed with conductive ingredients, such as metal 
membranes, such as aluminum and chromium, in the shape of [ corresponding to the non-light 
transmission field of the TFT array 1 16 ] a mesh, and the front face by the side of the opposite 
substrate 112 of the black matrix 101 — melanism — it is processed. Thereby, in order to prevent 
property change of TFT116d by light, the black matrix 101 prevents penetration of an extraneous light, 
while performing color separation of each pixel. 

[0073] The above-mentioned color filter 100 is mostly formed in the location which counters pixel 
electrode 1 16c of the TFT array 1 16 in the same configuration with pixel electrode 1 16c. Specifically, as 
for the color filter 100. red filter 100R, green filter 100G. and blue filter 100B are arranged in 
predetermined sequence between wiring of the black matrix 101. 

[0074] and red filter 100R — green — the connection which each side face of filter 100G and blue filter 
lOOB is plated, and contains this deposit — a conductor — it is arranged through 101a. this connection 
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— a conductor — since 101a is formed also between the common electrodes 118 except for the light 
transmission field — the black matrix 101 and the common electrode 118 — connection — a conductor 

— it connects electrically through 101a. In addition, although a color filter 100 usually has many 
insulating things, when using the black matrix 101 as a RF gland, color filter 100 self can also be formed 
with a conductive ingredient. 

[0075] here — drawing 4 — the black matrix 101 and connection — a conductor — it is the explanatory 
view of 101a. in addition, the black matrix 101 and connection — the conductor layer (it may be 
hereafter described as "the grand layer 124") which consists of conductor 101a serves as the shape of 
a three-dimensional wire gauze. And while connecting with the common electrode 1 18. grand touch- 
down of the grand layer 124 is carried out at the chassis (tank) etc. ( drawing 3 . drawing 4 R> 4). in 
addition — although the black matrix 101 has high conductivity — connection — a conductor 101a is 
low conductivity in RF. Therefore, as a high frequency gland of a flat antenna, the black matrix 101 will 
mainly function. 

[0076] In addition, the antenna element layer 103 is formed in the above-mentioned opposite substrate 
1 12 at the front-face side of a liquid crystal panel. This antenna element layer 103 is the configuration 
which covered the radiating element 104 which is metal wiring of the shape of a mesh corresponding to 
the non-light transmission field of the TFT array 116 with the transparent protective coat 105 which 
served as the polarizer like the black matrix 101. 

[0077] A radiating element 104 is formed of metal membranes, such as aluminum and chromium, etc. in 
the shape of [ corresponding to the nonHight transmission field of the TFT array 1 1 6 ] a mesh. For 
example, a radiating element 104 is plate-like conductive wiring with a width efface [ of 20 
micrometers ], and a thickness of 5 micrometers, and is covered with the protective coat 105 with a 
thickness of 100 micrometers, and the radiating element 104 — a screen side — melanism — it is 
processed. In addition, a radiating element. 104 may be formed in the shape of [ corresponding to the 
non-light transmission field of the TFT array 116] parallel lines. 

[0078] Here, drawing 5 and drawing 6 are the explanatory views of the antenna element layer 103. 
Generally, as for a flat antenna, resonance frequency is decided by the flat-surface configuration, 
distance with a RF gland, and the dielectric constant of the layer between a flat antenna and a RF gland. 
Therefore, as shown in drawing 5 (a) and (b), in the antenna element layer 103, the flat antenna 122 
which consists of two or more radiating elements 104 will be formed in the predetermined flat-surface 
configuration determined from resonance frequency. 

[0079] However, like drawing 5 , on the transparence substrate 1 1 7. if metal wiring of a radiating element 
104 is arranged by only the part of a flat antenna 122, transparency will become an ununiformity with 
the whole liquid crystal display, and visibility will fall. Then, as shown in drawing 6 (a) and (b). metal wiring 
of insulating section 1 22a can be removed, it can cut from metal wiring formed so that the whole 
surface of the transparence substrate 1 1 7 might be covered in RF so that the profile of a flat antenna 
122 may be started, and a flat antenna 122 and periphery section 122b can also be formed. Thereby, 
metal wiring will be arranged in about 1 appearance by the transparence substrate 117. and the fall of 
visibility can be controlled. In addition, it is more desirable for periphery section 122b to be dummy 
wiring, and for every place to cut the metal wiring in RF with the gestalt of this operation. In addition, in 
drawing 5 and drawing 6 , wiring for electric supply to a flat antenna 122 is omitted. 
[0080] As mentioned above, fundamental structure is a well-known color TFT-liquid-crystal panel play, 
and the above-mentioned liquid crystal display 120 with an antenna has the black matrix 101 and the 
color filter 100 between the TFT array 116 which is the electrode layer (electric wiring 34) of the shape 
of a matrix which controls TFT116d. and the upside transparence substrate 117 (glass field 102). And 
this black matrix 101 (and color filter 100) serves as the required ground plane and the RF gland (1st 
transparence flat antenna ground plane 44) of a radiating element 104 to the TFT array 1 16. 
[0081] In addition, what is necessary is to form the black matrix 101 of the above-mentioned liquid 
crystal display 120 with an antenna with a conductor, and just to be able to use it as a RF gland, if it 
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carries out from a flat antenna 122. Therefore, the structure and the arrangement location of the 
structure of a TFT-liquid-crystal display especially a black matrix, and a color filter are not limited to 
what was explained with the gestalt of the above-mentioned operation. That is. the above-mentioned 
black matrix 101 realizes the RF gland of a flat antenna, without restricting manufacture of a liquid 
crystal panel in any way. 

[0082] [Gestalt 2 of operation] It will be as follows if the gestalt of other operations of this invention is 
explained based on drawing 9 from drawing 7 . In addition, the same sign is given to the member of 
explanation shown in the gestalt 1 of the aforementioned operation, and the member which has the 
same function for convenience, and the explanation is omitted. 

[0083] The liquid crystal display (it is hereafter described as "a liquid crystal display with an antenna") 
equipped with the flat antenna concerning the gestalt of this operation is the structure of using the 
metallic reflection plate on the tooth back of a back light as a RF gland while using the black matrix of a 
color TFT-liquid-crystal display as the radiating element of a flat antenna. That is. the flat antenna of 
micro strip structure is prepared in a color TFT-liquid-crystal display at one. 

[0084] Drawing 7 is the sectional view showing the outline of the configuration of the liquid crystal 
display 130 with an antenna concerning the gestalt of this operation. There is no liquid crystal display 
130 with an antenna of 103 antenna element layer concerning the gestalt of this operation as compared 
with the liquid crystal display 120 ( drawing 1 ) with an antenna concerning the gestalt 1 of the 
aforementioned operation, and the black matrix 132 is established instead of being the black matrix 101. 
Moreover, the metallic reflection plate 131 of the tooth back of a back light (not shown) is used as a RF 
gland. 

[0085] Between the transparence substrate 115 and the metallic reflection plate 131, a back light is 
carried among drawing 7 . And when using this metallic reflection plate 131 for a RF gland, an impedance 
can be adjusted by adjusting this spacing. In addition, as for the metallic reflection plate 131. the 

protection film is formed on the mirror plane. 

[0086] Drawing 8 is the top view of the black matrix 132. The black matrix 132 is the same configuration 
as the black matrix 101 ( drawing 4 ) except for the flat antenna being formed. As shown in drawing 8 . 
two flat antennas 133-133 are formed in the black matrix 132. 

[0087] Along with the profile of a flat antenna 133-133. the RF insulation section 134-134 was formed in 
metal wiring specifically formed so that the whole surface of the transparence substrate 1 1 7 might be 
covered, and the flat antenna 133-133 which has a predetermined flat-surface configuration is 
separated into it from the periphery section 135. In addition, in the black matrix 132, wiring 133a and 
133a for electric supply for supplying electric power to a flat antenna 133-133 from the outside are 
formed. 

[0088] Here, metal wiring of a flat antenna 133 and the periphery section 135 is the same as metal 
wiring of the usual black matrix (black matrix 101). On the other hand, the RF insulation section 134 is 
formed as follows. 

[0089] Drawing 9 is the enlarged drawing of the B section of drawing 8 , and shows the detail of the 
above-mentioned RF insulation section 134. That is, drawing 9 R> 9 explains the processing approach of 
a black matrix layer in the case of using the black matrix of a TFT-liquid-crystal display for an antenna 
electrode. 

[0090] When the black matrix 132 functions as a gland of a liquid crystal electrode, in order to start a 
flat antenna 133 like the liquid crystal display 130 with an antenna, metal wiring of the boundary of a flat 
antenna 133 and the periphery section 135 cannot be cut completely. Then, a circuit pattern for 
separation with which an impedance with the RF grand section becomes large enough compared with the 
impedance of an antenna in RF is formed in the RF insulation section 134 along with the profile of a flat 
antenna 133. 

[0091] For example, it cuts, leaving metal wiring of the direction which intersects perpendicularly with 
this border line at suitable spacing along with the border line of a flat antenna 133. In drawing 9 , four 
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insulated wire 134c in which every two cutting section 134a and bridge wiring 134b were formed with the 
clip is formed in the usual mesh-like wiring. At this time, it can shift so that it may not be in agreement 
in the location of bridge wiring 134b by adjoining insulated wire 134c and 134c, and it is formed. 
Moreover, if high frequency potential concentrates and forms the pattern of bridge wiring 134b near the 
joint ( drawing 8 the A section) which becomes zero on an antenna element when a flat antenna 133 
resonates, there will be no degradation of a high frequency property. Thus, the RF insulation section 134 
is constituted by four insulated wires installed across the field of the usual wiring. 

[0092] As mentioned above, a flat antenna 133 can be formed in the black matrix 132, without reducing 
the image quality of a liquid crystal display by forming the defect of a grid electrode for the high 
frequency insulation section 134 which is a circuit pattern for separation few. 

[0093] Thus, in a black matrix layer, it leaves the periphery section as much as possible with the usual 
wiring so that the visibility of a liquid crystal display may not be spoiled. On the other hand, in the 
antenna electrode layer on the transparence substrate 1 1 7 grade which is up glass (radiating element 
104). like the black matrix 132. since the function as a gland of a liquid crystal electrode is unnecessary, 
if the configuration of a flat antenna is clear, it can consider the field except a flat antenna as dummy 
wiring cut by every place. 

[0094] Furthermore, if a black matrix layer has sufficient area and can form the high frequency insulation 
section of sufficient width of face for the perimeter of a flat antenna, the black matrix of the other field 
(periphery section 135) can be made into a high frequency gland. That is, a flat antenna and a RF gland 
serve as coplanar structure formed in the same layer. And the formation approach of this antenna 
pattern is applicable also to the antenna electrode layer on the transparence substrate which is up glass. 
In addition, about the liquid crystal display equipped with the flat antenna of coplanar structure, it 
mentions later. 

[0095] In addition, the black matrix 132 of the above-mentioned liquid crystal display 130 with an 
antenna is formed with a conductor, and just uses this as an antenna radiating element. That is, the 
structure and the arrangement location of the structure of a TFT-liquid-crystal display especially a 
black matrix, and a color filter are not limited to what was explained with the gestalt of each above- 
mentioned operation. That is. the flat antenna of this invention is for realizing, without restricting 
manufacture of a liquid crystal panel in any way. 

[0096] [Gestalt 3 of operation] It will be as follows if the gestalt of the operation of further others of 
this invention is explained based on drawing 10 . In addition, the same sign is given to the member of 
explanation shown in the gestalten 1 and 2 of the aforementioned operation, and the member which has 
the same function for convenience, and the explanation is omitted. 

[0097] The liquid crystal display (it is hereafter described as "a liquid crystal display with an antenna") 
equipped with the flat antenna concerning the gestalt of this operation is the structure of using the 
metallic reflection plate on the tooth back of a back light as a RF gland while preparing the radiating 
element of a flat antenna on the up glass of a color TFT-liquid-crystal display. That is, the flat antenna 
of micro strip structure is prepared in a color TFT-liquid-crystal display at one. 
[0098] Drawing 10 is the sectional view showing the outline of the configuration of the liquid crystal 
display 140 with an antenna concerning the gestalt of this operation. The liquid crystal display 140 with 
an antenna concerning the gestalt of this operation is the configuration of making the antenna element 
layer 103 into a flat antenna, and using the metallic reflection plate 131 of the tooth back of a back light 
(not shown) as a RF gland, as compared with the liquid crystal display 120 ( drawing 1 ) with an antenna 
concerning the gestalt 1 of the aforementioned operation. 

[0099] The above-mentioned antenna element layer 103 and the above-mentioned metallic reflection 
plate 131 are as having explained to the gestalten 1 and 2 of the aforementioned operation. In addition, 
in the liquid crystal display 140 with an antenna, since the black matrix 141 is not used as a high 
frequency gland as an antenna element, a thing well-known as a black matrix of a color TFT-liquid- 
crystal display is employable as arbitration. 
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[0100] [Gestalt 4 of operation] It will be as follows if the gestalt of the operation of further others of 
this invention is explained based on drawing 1 1 . In addition, the same sign is given to the member of 
explanation shown in the gestalten 1-3 of the aforementioned operation, and the member which has the 
same function for convenience, and the explanation is omitted. 

[0101] The liquid crystal display (it is hereafter described as "a liquid crystal display with an antenna") 
equipped with the flat antenna concerning the gestalt of this operation is structure which forms the 
radiating element and RF gland of a flat antenna in the black matrix of a color TFT-liquid-crystal display. 
That is. the flat antenna of coplanar (KOPURENA) structure is prepared in a color TFTHiquid-crystal 
display at one. Therefore, a liquid crystal display with an antenna can be formed thinly. 
[0102] Drawing 1 1 is the sectional view showing the outline of the configuration of the liquid crystal 
display 150 with an antenna concerning the gestalt of this operation. No liquid crystal display 150 with 
an antenna of 103 antenna element layer concerning the gestalt of this operation is a configuration 
which makes the periphery section 135 a RF gland while there is and it forms a flat antenna 133 in the 
black matrix 132 ( drawing 8 ) as compared with the liquid crystal display 130 ( drawing 7 ) with an 
antenna concerning the gestalt 2 of the aforementioned operation. 

[0103] As explained in the gestalt 2 of the aforementioned operation, the flat antenna 133 which has a 
predetermined flat-surface configuration is separated from the periphery section 1 35 by the RF 
insulation section 134 in which the black matrix 132 was formed along with the profile of a flat antenna 
133. 

[0104] And in the black matrix 132 of the liquid crystal display 150 with an antenna concerning the 
gestalt of this operation, the RF insulation section 134 of sufficient width efface for the insulation of 
the flat antenna of coplanar structure is formed in the perimeter of a flat antenna 133, and the periphery 
section 135 is used as a RF gland. 

[0105] [Gestalt 5 of operation] It will be as follows if the gestalt of the operation of further others of 
this invention is explained based on drawing 1 . In addition, the same sign is given to the member of 
explanation shown in the gestalten 1-4 of the aforementioned operation, and the member which has the 
same function for convenience, and the explanation is omitted. 

[0106] The liquid crystal display (it is hereafter described as "a liquid crystal display with an antenna") 
equipped with the flat antenna concerning the gestalt of this operation is structure which forms the 
radiating element and RF gland of a flat antenna on the up glass of a color TFT-liquid-crystal display at 
the same layer. That is, the flat antenna of coplanar (KOPURENA) structure is prepared in a color TFT- 
liquid-crystal display at one. Therefore, a liquid crystal display with an antenna can be formed thinly. 
[0107] Drawing 1 is the sectional view showing the outline of the configuration of the liquid crystal 
display 1 60 with an antenna concerning the gestalt of this operation. That is, it is the almost same 
configuration as the liquid crystal display 120 with an antenna concerning the gestalt 1 of the 
aforementioned operation, and the liquid crystal display 160 with an antenna concerning the gestalt of 
this operation is a configuration which makes the periphery section 135 a RF gland while it forms a flat 
antenna 122 in a radiating element 104. 

[0108] As explained using drawing 6 , the flat antenna 122 which has a predetermined flat-surface 
configuration is separated from periphery section 122b by insulating section 122a in which the radiating 
element 104 was formed along with the profile of a flat antenna 122. 

[0109] And in the radiating element 104 of the liquid crystal display 160 with an antenna concerning the 
gestalt of this operation, periphery section 122b is formed in the shape of [ without a cutting part ] a 
mesh, and is used as a RF gland. In addition, in the liquid crystal display 160 with an antenna, since the 
black matrix 161 is not used as a high frequency gland as an antenna element, a thing well-known as a 
black matrix of a color TFT-liquid-crystal display is employable as arbitration. 

[0110] In addition, what is necessary is for the black matrix concerning this invention to be a black 
matrix carried in a TFT-liquid-crystal display, and to form it with a conductor and just to be able to use 
it as an antenna radiating element or a RF gland. That is, the structure and the arrangement location of 
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the structure of a TFT-liquid-crystal display especially a black matrix, and a color filter are not limited 
to what was explained with the gestalt of each above-mentioned operation. That is. the flat antenna of 
this invention is for realizing, without restricting manufacture of a liquid crystal panel. 
[01 1 1] Moreover, there is also a method of using the liquid crystal electrode of a simple matrix liquid 
crystal display as an antenna electrode or a RF gland. 

[01 12] Drawing 26 is an explanatory view in the case of using the liquid crystal electrode 251 as a RF 
gland. In addition, drawing 26 shows only one side of the liquid crystal electrode arranged face to face. 
[01 13] Although 1st element D1 RF cutoff and for low frequency conduction escapes from the liquid 
crystal driving signal with a comparatively low frequency inputted from the liquid crystal electrode drive 
circuit 252, it becomes equivalent [ 2nd element D2 and 3rd element D3 high frequency conductance 
and for low frequency cutoff] to disconnection, and each liquid crystal electrode 251 — can be driven 
according to an individual. 

[01 14] On the other hand, the 2nd element of the radio signal with a high frequency is connected with 
the RF gland 253 of a walkie-talkie in circuit through D2. Moreover, when just D2 is insufficient as for 
the 2nd element, D3 can raise whenever [ between the liquid crystal electrodes 251.251 / high- 
frequency-conductance ] the 3rd element. However, since liquid crystal electrode 251 — is directly 
linked with liquid crystal electrode drive circuit 252 — , respectively, between the liquid crystal 
electrodes 251.251 must be insulated in RF. 

[01 15] On the other hand, unlike the liquid crystal electrode of a simple matrix liquid crystal, grand 
touch-down of the black matrix layer ( drawing 4 ) of the TFT-liquid-crystal display explained with the 
gestalt of each aforementioned operation is carried out from the first. Therefore, when using it as a RF 
gland ( drawing 1 , drawing 1 1 ), it is not necessary to add a circuit like the above-mentioned 
components D1-D3 ( drawing 26 ), and becomes a big merit on manufacture. 

[01 16] Moreover, when using a black matrix layer as an antenna electrode ( drawing 7 , drawing 1 1 ), a 
circuit [ like D1 ] RF cutoff and for low frequency conduction whose 1st element is can be separated 
from a gland only by preparing from one place at several places between the glands of the liquid crystal 
driving signal of low frequency. Therefore, when using a black matrix layer as some antennas, a TFT- 
liquid-crystal display can reduce addition components mark sharply compared with a simple matrix liquid 
crystal display. In addition, in drawing 4 , wiring of a black matrix layer is connected by making a chassis 
(case) into a RF gland at four places. 

[01 1 7] [Gestalt 6 of operation] It will be as follows if the gestalt of the operation of further others of 
this invention is explained based on drawing 14 from drawing 12 . In addition, the same sign is given to 
the member of explanation shown in the gestalten 1-5 of the aforementioned operation, and the member 
which has the same function for convenience, and the explanation is omitted. 

[0118] The gestalt of this operation explains the liquid crystal television and computer carrying the liquid 
crystal display (it is hereafter described as "a liquid crystal display with an antenna") equipped with the 
flat antenna explained in the gestalten 1-5 of the aforementioned operation. 

[0119] Drawing 12 is the block diagram showing the outline of the configuration of the liquid crystal 
television 170 of the analog which carried each aforementioned liquid crystal displays 120 and 
130,140,150,160 (it is described as "a liquid crystal panel 171" below) with an antenna, or a digital 
method. 

[0120] The above-mentioned liquid crystal television 170 is equipped with a liquid crystal panel 171, 
tuner (digital disposal circuit) 172a and 172b, the television digital disposal circuit (digital disposal circuit) 
173, and the liquid crystal panel drive circuit (digital disposal circuit) 174. and is constituted. 
[0121] As for the above-mentioned liquid crystal panel 171. plane antenna (flat antenna) 171a and 171b 
from which resonance frequency differs are formed in the viewing area of a color TFT-liquid-crystal 
display. And antenna 171a and 171b are connected to the television digital disposal circuit 173 through 
tuner 172a and 172b, respectively. That is, the liquid crystal television 170 is equipped with two 
antennas, and can receive the electric wave of two kinds of frequency bands. In addition, tuner 1 72a and 
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1 72b change a receiving band. 

[0122] The above-mentioned television digital disposal circuit 173 is a digital disposal circuit of an 
analog form or a digital method, changes into the status signal of television the signal inputted from 
tuner 172aand172b, and outputs it to the liquid crystal panel drive circuit 174. The above-mentioned 
liquid crystal panel drive circuit 174 changes into color liquid crystal displays the signal inputted from 
the television digital disposal circuit 173, and outputs it to a liquid crystal panel 171. And a liquid crystal 
panel 171 displays based on the signal inputted from the liquid crystal panel drive circuit 174. 
[0123] Here, drawing 13 is the perspective view showing the appearance at the time of applying the 
above-mentioned liquid crystal television 170 to a pocket mold liquid crystal television. As shown in 
drawing 13 , the liquid crystal panel 171 with which antenna 171a and 171b of a plane [ liquid crystal 
television / 170 / viewing area / of a color TFT-liquid-crystal display ] were formed is carried at the 
case of a pocket mold. Therefore, since the antenna is incorporated as one. on conventional television, 
the liquid crystal television 1 70 of a pocket mold does not have an interconnection cable with the 
indispensable external antenna and an external antenna, and has become the configuration felt refreshed. 
Of course, it is possible to prepare the connection terminal for the external antenna of an option. 
[0124] Moreover, drawing 14 is the block diagram showing the outline of the configuration of the 
computer 180 equipped with the interface of the radio system carrying each aforementioned liquid 
crystal displays 120 and 130.140,150.160 (it is described as "the liquid crystal display 181 with an 
antenna" below) with an antenna. 

[0125] The above-mentioned computer 180 is equipped with a liquid crystal panel 181, RF unit 182a and 
1 82b, the computer-circuitry section (information processing circuit) 1 83. and the I/O circuit 1 84, and is 
constituted. 

[0126] As for the above-mentioned liquid crystal panel 181. antenna (flat antenna) 181aR and 181aT for 
[ plane ] 2 sets of transmission and reception, and antenna (flat antenna) 181bR and 181bT are formed 
in the viewing area of a color TFTHiquid-crystal display. And antenna 181aR, 181aT, and antenna 181bR 
and 181bT are connected to the computer-circuitry section 183 through RF unit 182a and 182b, 
respectively. That is, the computer 180 is equipped with two I/O paths of wireless. In addition, RF unit 
182a and 182b change a band and a transmission system. 

[0127] The above-mentioned computer-circuitry section 183 is the information processor equipped with 
CPU (central processing unit), memory, etc. Moreover, RF unit 182a and 182b are equipment which 
changes mutually the signal inside the computer-circuitry section 183, and the radio signal which are 
transmitted and received by antenna 181aR and 181aT, or antenna 181bR and 181bT. 
[0128] The signal received by receiving dish 181aR and 181bR is inputted into the computer-circuitry 
section 183 through RF unit 182a and 182b. Moreover, the above-mentioned liquid crystal panel 181 
equips the viewing area of a color TFT-liquid-crystal display with the touch sensor (not shown). 
Therefore, the signal detected with the touch sensor of a liquid crystal panel 181 is inputted into the 
computer-circuitry section 183 through touch panel read circuit 184R of the I/O circuit 184. 
[0129] And the computer-circuitry section 183 can output at least the result of having processed data 
including these input signals to the following two kinds. Through liquid crystal panel drive circuit 184W of 
the I/O circuit 184, the computer-circuitry section 183 outputs the generated image display signal to a 
liquid crystal panel 181, and displays it on the 1st. the signal for a communication link which the 
computer-circuitry section 183 generated to the 2nd — RF unit 182a and 182b — minding — the object 
for transmission — it inputs into antenna 181aT and 181bT, and transmits to other computers etc. 
[0130] As mentioned above, the liquid crystal display equipped with the flat antenna of this invention 
makes it possible to use the liquid crystal panel which occupies the largest surface area in the radio 
communication equipment carrying a liquid crystal panel not only as the purpose of a display but as an 
antenna installation side. 

[0131] Specifically, the liquid crystal display equipped with the flat antenna of this invention offers the 
same property as the conventional patch antenna by forming an antenna element on a transparence thin 
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film in the conductive thin line section. Furthermore, viewing of the screen of the liquid crystal panel 
through the layer of an antenna element is enabled by arranging wiring of an antenna element in piles 
with conductive grid wiring formed in the shape of [ which is the non-translucent part of a liquid crystal 
panel ] a matrix. 

[0132] therefore, according to the liquid crystal display equipped with the flat antenna of this invention, 
a user is legible — a liquid crystal display can be offered brightly. Moreover, the liquid crystal display 
equipped with the above-mentioned flat antenna is applicable to carrying and a wall tapestry liquid 
crystal television. Especially, since an antenna can be united with a liquid crystal display in color TFT- 
liquid-crystal television of a pocket mold, a conventional external antenna and a conventional 
interconnection cable become unnecessary, and the outstanding portability can be realized. 
[0133] Furthermore, as for the liquid crystal display equipped with the flat antenna of this invention, the 
screen product of a liquid crystal panel turns into area of a flat antenna which can be arranged as it is. 
Therefore, opening area becomes possible [ constituting a large flat antenna and the formed array 
antennas ], sufficient antenna gain can be secured and directive control becomes easy. 
[0134] Below, the equipment which transmits and receives wireless, such as equipment which receives 
wireless, such as the radio communication equipment which carried the liquid crystal display equipped 
with the flat antenna of this invention further, i.e., a liquid crystal television etc., and a computer 
equipped with the interface of radio system, and the equipment which transmits wireless are explained. 
That is, "radio" shall express any of transmission of wireless, reception of wireless, transmission of 
wireless, and reception they are. 

[0135] Drawing 1 5 is the perspective view showing the outline of the antenna structure 30 (liquid crystal 
display equipped with the flat antenna) of the liquid crystal display (LCD) carried in the above- 
mentioned radio communication equipment. In addition, in the following explanation, a radio 
communication equipment and the antenna structure of LCD can be read and changed mutually 
generally. 

[0136] The radio communication equipment 30 is equipped with the liquid crystal display 32. This liquid 
crystal display 32 is a well-known liquid crystal display containing two or more transistors for modulated 
light connected with the electric wiring allotted in the shape of a matrix in the 1st XY system of 
coordinates 34. For example, when this invention is applied to a active-matrix liquid crystal display, it 
drives to the above-mentioned electric wiring by the high-voltage pulse, and the grid line allotted along 
with the grid line laid underground in glass, i.e.. the X-axis, and a Y-axis is equivalent to it. For example, 
the 1st electric grid line is XI. It is Y1 so that it may be prepared along with a grid 36 and it and other 
2nd electric grid lines may cross at right angles. It is prepared along with the grid 38. Other electric grid 
lines are prepared corresponding to the grid of the 1st XY system of coordinates 34. 
[0137] The 1st transparence antenna 40 at least which has the 1st clock frequency is formed so that 
the front face of a liquid crystal display 32 may be covered. The transparence antenna 40 of the above 
1st includes the 1st transparence flat-surface radiating element 42 of high conductivity, and the 1st [ of 
high conductivity ] transparence flat antenna ground plane 44. Usually, this flat antenna ground plane 44 
is formed between the LCD matrix structure 32 and the 1st transparence flat-surface radiating element 
42. 

[0138] Drawing 1 6 is the perspective view of the radio communication equipment 30 equipped with the 
1st transparence flat-surface radiating element 42 which has the metal film structure where the metal 
wire was arranged in the shape of a matrix on XY flat surface, and the 1st transparence flat antenna 
ground plane 44. The metal wire of this metal film structure is arranged in the shape of a matrix in XY 
system of coordinates densely correlated with the 1 st XY system of coordinates 34. Moreover, wiring of 
the shape of a matrix of the 1st transparence antenna 40 is prepared in 2nd XY system of coordinates 
superimposed on the 1st XY system of coordinates 34 of a liquid crystal display 32. That is, if the LCD 
antenna structure (radio communication equipment) 30 is seen from a user side, the 1st transparence 
flat-surface radiating element 42 and the 1st transparence flat antenna ground plane 44 have lapped 



-18- 



with the electrical connection wiring 34 of the non-translucency of the shape of a nnatrix of a liquid 
crystal display 32. 

[0139] Thus, the translucent rate of the 1st transparence antenna 40 can be raised by forming a part for 
the non-translucent part of the 1 st transparence antenna 40 in piles with a part for the non-translucent 
part of a liquid crystal display 32. That is, wiring formed in the shape of [ of the 1st transparence 
antenna 40 ] a matrix shifts from the flat surface where the electrical connection wiring 34 of the shape 
of a matrix of a liquid crystal display 32 was arranged to Z shaft orientations, and is formed. 
[0140] Drawing 1 7 is the side elevation showing the radio communication equipment 30 equipped with 
the 1st transparence antenna 40. The radio communication equipment 30 contains the 1st transparence 
thin film 46 further. The laminating of the 1st transparence antenna 40 is carried out on the 1st 
transparence thin film 46, and it includes the 1st transparence flat-surface radiating element 42 and the 
1st transparence flat antenna ground plane 44 which were formed at the coplanar (coplanar). By this 
configuration, the 1st transparence antenna 40 can be formed on the 1st transparence thin film 46 of 
one sheet. It can replace with the above-mentioned configuration and the 1 st transparence flat-surface 
radiating element 42 and the 1st transparence flat antenna ground plane 44 can be carried under the 
inferior surface of tongue of the 1st transparence thin film 46, and it can also constitute so that the 
transparence flat-surface radiating element 42 of the above 1st, the 1st transparence flat antenna 
ground plane 44. and a liquid crystal display 32 may be covered with the 1st transparence thin film 46. 
[0141] As typically shown in drawing 16 , when the 1st transparence antenna 40 of the metal film 
structure of the shape of a grid or a matrix is used, each wiring of the 1st transparence flat-surface 
radiating element 42 and the 1st transparence flat antenna ground plane 44 is prepared so that it may 
lap with electrical connection wiring of the shape of a matrix of a liquid crystal display 32 mostly. On the 
other hand, as 1st transparence antenna 40. when the antenna 40 of coplanar (KOPURENA) structure is 
used, a liquid crystal display 32 may require additional touch-down independently [ the assigned ground 
plane 44 ]. 

[0142] The transparence thin film 46 of the above 1st is formed from the ingredient chosen from the 
group who consists of polyethylene terephthalate (PET), a polyethylene sulfone (PES), polyether imide 
(PEI). a polycarbonate, polyimide, polytetrafluoroethylene, an acrylic derivative, glass, and those mixture. 
This 1st transparence thin film 46 is formed so that it may have the thickness 48 of 100-400 
micrometers. 

[0143] The metal wire of metal film structure is formed with copper, aluminum, gold, silver, nickel, 
chromium, titanium, molybdenum, tin, a tantalum, magnesium, cobalt, platinum, a tungsten, manganese, 
silicon, a zirconium, vanadium, niobium, the hafnium, and the ingredient chosen from the group who 
consists of an alloy of the above-mentioned matter. The thickness 50 of this metal film structure is set 
as the range of 300-1 OO.OOOA. 

[0144] drawing 1 8 — the top view of the 1st transparence antenna 40 ( drawing 1 7 R> 7) — it is — 

being linear (a single dimension like) — the coplanar (KOPURENA) structure of the 1st transparence 

flat-surface radiating element 42 which has arranged wiring (wire conductor), respectively, and the 1st 
transparence flat antenna ground plane 44 is shown. With the configuration shown in drawing 18 R> 8, 
metal wiring is prepared only in the direction in alignment with X grid line of X shaft orientations. It is 
good also as a configuration (not shown) which replaces with this configuration and prepares a metal 
wire only in the direction in alignment with Y grid line of Y shaft orientations. That is, as long as metal 
wiring of the 1st transparence antenna 40 is formed so that it may lap with wiring of the liquid crystal 
display 32 of the same flat surface mostly, even if formed in X shaft orientations, it may be formed in Y 
shaft orientations. In addition, wiring 43 is wiring for supplying electric power to the 1st transparence 
flat-surface radiating element 42, and is connected to these all. 

[0145] the same — drawing 19 — the top view of the 1st transparence antenna 40 ( drawing 1 7 ) — it 
is — being superficial (two-dimensional) — the coplanar (KOPURENA) structure of the 1st 
transparence flat-surface radiating element 42 which has arranged wiring (wire conductor), respectively, 
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and the 1st transparence flat antenna ground plane 44 is shown. With the configuration shown in drawing 
19 . in the shape of a mesh, matrix-like wiring [ metal ] is formed in X shaft orientations and Y shaft 
orientations so that it may lap with matrix-like wiring of a liquid crystal display 32 mostly. 
[0146] The whole of each line does not need to correspond in order for the 1st [ not only this 
configuration but ] transparence antenna 40 to fill wiring of the shape of a matrix of the liquid crystal 
display 32 formed in that lower layer, and the demand of the RF-engine performance. However, when the 
metal wiring 34 of a liquid crystal display 32 and the 1 st transparence antenna 40 are formed in the 
same field, in order not to spoil visibility to coincidence, either, the metal wire of an antenna and wiring 
of a liquid crystal display are usually designed so that it may lap. 

[0147] Here, the 1st transparence antenna 40 is good by disconnecting each line partially also as a 
configuration which has the non-conductive field where it was made for a current not to flow, although 
wiring does not exist or wiring exists. The antenna (refer to drawing 1 5 ) of micro strip structure has two 
or more flat surfaces in which matrix-like wiring was formed. These flat surfaces have the field in which 
wiring is not formed, and the field in which wiring of the 1st transparence flat-surface radiating element 
42 was formed. Wiring of the 1st transparence flat-surface radiating element 42 is formed so that it may 
lap on wiring of the 1st transparence flat antenna ground plane 44. Furthermore, wiring of the 1st 
transparence flat antenna ground plane 44 is formed so that it may lap with the electric wiring 34 of a 
liquid crystal display 32. 

[0148] The electric wiring 34 of the liquid crystal display 32 shown in drawing 1 6 and the metal wire of 
the 1st transparence antenna 40 are formed in the line breadth 52 of 1-30 micrometers, respectively. 
Moreover, the spacing 54 between the metal wires with which the metal wire arranged in parallel adjoins 
is set as 30 micrometers - 1 mm. 

[0149] Drawing 20 is the top view showing the detail of the grid of drawing 1 6 . With the configuration 
shown in drawing 20 . the line breadth 52 of each metal wire is formed in 10 micrometers. Moreover, the 
clearance 54 between adjoining metal wires (gap) is set up so that it may be set to 40 micrometers, the 
gap 54 between this metal wire (electric conduction line) is usually the same as pixel spacing of a liquid 
crystal display — it is — carrying out — it is made spacing of that integral multiple. From about 1cm 
which is the wavelength corresponding to the frequency of the upper limit used by the usual radio, since 
this spacing is sufficiently short, it can consider that the above-mentioned grid is a plate uniform in RF. 
As mentioned above, the gap between the metal wires of metal film structure is set up so that a metal 
wire may lap with the grid construction (not shown) of a liquid crystal display 32. Generally, the width of 
face of each metal wire and the gap between adjoining metal wires are the wavelength regions of the 
light, and the 1st transparence antenna 40 is constituted so that it may have 65% or more of 
permeability. 

[0150] In the configuration shown in above-mentioned drawing 1 5 , metal film structure is formed with 
the ingredient chosen from the group who consists of indium tin, indium oxide tin, and tin oxide. Since it 
has translucency even with the conductive high member formed with the above-mentioned ingredient of 
the 1st transparence antenna 40, as shown in drawing 1 6 . it is necessary to form neither the 1st 
transparence flat-surface radiating element 42 nor the 1st transparence flat antenna ground plane 44 in 
the shape of a matrix. However, since these ingredients do not have as high conductivity as the above- 
mentioned metal, When the metal film structure which consists of indium tin. indium oxide tin, or tin 
oxide is used and the metal film structure which consists of the above-mentioned metal is used. What is 
necessary is just to set the thickness 56 of the 1st transparence flat-surface radiating element 42, and 
the thickness 58 of the 1st transparence flat antenna ground plane 44 as the range of 0.1-10 
micrometers, respectively, in order to acquire equivalent conductance. 

[0151] What is necessary is similarly, just to set the thickness of an antenna as the range of 0.1-10 
micrometers, when indium tin, indium oxide tin. and tin oxide are used for the 1st transparence antenna 
40 of coplanar (KOPURENA) structure. 

[0152] Drawing 21 is the top view of two or more transparence antenna 68 — showing an outline. 
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Transparence antenna 68 — is good also as the flat-surface radiating elements 70, 72, 74, and 76 
corresponding to each antenna, and a configuration which has the flat antenna ground plane 78. 
Transparence antenna 68 — of coplanar (KOPURENA) structure has the metal film structure (although 
not shown in this drawing, refer to drawing 1 8 R> 8 and drawing 19 ) where the metal wire was arranged 
on two or more XY system of coordinates in the shape of a matrix. Each XY system of coordinates of 
this configuration have as high a correlation as the 1st XY system of coordinates 34 of the lower layer 
liquid crystal display 32 (refer to drawing 16 ). That is, the aerial wire formed in the shape of a matrix is 
formed in XY system of coordinates which lap with the 1st system of coordinates 34 of a liquid crystal 
display 32. According to this configuration, improvement in the translucency of an antenna can be aimed 
at by piling up the non-translucent part of the 1st transparence antenna 40. and the non-translucent 
part of a liquid crystal display 32. 

[0153] The field which has 78 in drawing 21 as other examples of a configuration may be made non- 
conductive, the transparence fiat antenna ground plane 78 may be established in the lower layer of the 
flat-surface radiating elements 70. 72. 74, and 76, and antenna 68 — of two or more coplanar 
(KOPURENA) micro strip structures may be formed. Two or more transparence antennas — 68 is 
selected from the group who consists of the antenna of coplanar (KOPURENA) structure, an antenna of 
the micro strip structure formed in the flat surface at which a flat-surface radiating element differs from 
a flat antenna ground plane, and an antenna of such combination. 

[0154] Drawing 22 is the mimetic diagram showing the antenna 80 of the micro strip structure where the 
transparence flat-surface radiating element 82 was fornned in the flat surface of the upper layer of the 
transparence flat antenna ground plane 84, The laminating of both the flat surfaces and transparence 
flat antenna ground planes 84 in which the above-mentioned transparence flat-surface radiating element 
82 was formed is carried out so that the front face of a liquid crystal display 32 may be covered. 
Moreover, it has the antenna of two or more micro strip structures, and they are two or more 
transparence flat-surface radiating elements (not shown) independently [ the transparence flat-surface 
radiating element 82 ]. It is good also as a configuration currently formed on the transparence flat- 
surface radiating element 82. 

[0155] Drawing 23 is the **** Fig. showing the transparence antenna 86-86 of two micro strip 
structures of having the transparence flat-surface radiating element 88-90 of coplanar structure formed 
in the upper layer of the flat antenna ground plane 92. The laminating of the transparence antenna 86- 
86 of such micro strip structures is carried out to the liquid crystal display 32. 

[0156] The transparence flat-surface radiating element of this invention has the planar structure of the 
rectangle or the ellipse form where it is generally used for example, with the patch antenna. Moreover, 
the transparence flat-surface radiating element of the mutual arrangement mold which makes the 
network structure which consists of two or more metal wires each other arranged in parallel so that it 
might intersect perpendicularly with the grid construction which consists of two or more metal wires 
each other arranged in parallel instead of, or two or more metal wires and this metal wire each other 
arranged in parallel can also be used. [ the above-mentioned transparence flat-surface radiating 
element ] 

[0157] As mentioned above, as the antenna carried in the above-mentioned radio communication 
equipment, i.e., an antenna suitable for a handy type radio communication equipment, the instead of a 
whip antenna rather than thing for which an antenna with few [ it is strong and ] electric-wave outputs 
of the direction in which the user who has a bad influence on the body is present is used is desirable. 
Moreover, the antenna which can offer a necessary radiation pattern and high gain as a chassis external 
mold antenna is desirable. 

[0158] In order to fulfill a necessary radiation pattern and high gain, although it is necessary to take a 
large opening area of an antenna and has the largest surface area of the above-mentioned radio 
communication equipment, it is desirable to consider as the configuration carried on the flat-surface 
display panel whose number is one. 
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[0159] Moreover, it is desirable to consider as the configuration with which the antenna and the liquid 
crystal panel were united. Thereby, an antenna and a liquid crystal panel can be manufactured at the 
same process, and a manufacturing cost can be reduced. 

[0160] Furthermore, as for the above-mentioned antenna, it is desirable to unite with a liquid crystal 
panel and to be constituted, without barring the visibility of the screen of a liquid crystal panel. 
[0161] The antenna structure of the liquid crystal display equipped with the flat antenna carried in the 
radio communication equipment concerning this invention is equipped with a flat-surface panel 
electronic display display and the 1st transparence antenna which has the 1st clock frequency. The 
transparence antenna of the above 1st includes the 1st flat-surface radiating element of high 
conductivity, and the 1st flat-surface ground plane of high conductivity, furthermore, the transparence 
antenna of the above 1st — the front face of a display display — a wrap — it carries like — having — 
**** — this — through the 1 st transparence antenna, it is constituted so that the above-mentioned 
display can be viewed. When the conductive member of this 1st transparence antenna is made into a 
grid construction or matrix structure, the visibility of a liquid crystal display can be raised by arranging 
the thin line member of the non-translucency of an antenna, and the protection-from-light member of 
the LCD matrix of transistor interconnect in piles. Moreover, in the configuration using the thing of the 
TFT mold equipped with the color filter between the LCD matrix and the radiating element, a color filter 
can be used as a share ground plane as a liquid crystal display. 

[0162] The antenna structure of the above-mentioned liquid crystal display is still better also as a 
configuration containing the 1st transparence thin film. In this configuration, the transparence antenna of 
the above 1 st is good also as a configuration including the transparence flat-surface radiating element 
and transparence flat-surface ground plane which were formed on the same flat surface on the 
transparence thin film of the above 1 st. Moreover, the transparence antenna of the above 1 st is good 
also as microstrip structure formed on the flat surface where the above-mentioned transparence flat- 
surface radiating element differs from a transparence flat-surface ground plane. It also sets in which the 
above-mentioned configuration, and thin wiring of an antenna flat surface is prepared corresponding to 
connection wiring of the shape of a matrix which drives and controls the pixel of a liquid crystal display. 
As for the transparence thin film of the above 1st, it is desirable to be formed from the ingredient 
chosen from the group who consists of polyethylene terephthalate (PET), a polyethylene sulfone (PES), 
polyether imide (PEI). a polycarbonate, polyimide, polytetrafluoroethylene. an acrylic derivative, glass, 
and those mixture. 

[0163] The antenna structure of the above-mentioned liquid crystal display may make the grid 
construction which metal film structure turns into from two or more metal wires each other arranged in 
parallel, and may make the network structure which consists of two or more metal wires each other 
arranged in parallel and two or more metal wires each other arranged in parallel so that it might 
intersect perpendicularly with this metal wire. As for metal film structure, it is desirable to be formed 
with the ingredient chosen from the group who consists of an alloy of copper, aluminum, gold, silver, 
nickel, chromium, titanium, molybdenum, tin, a tantalum, magnesium, cobalt, platinum, a tungsten, 
manganese, silicon, a zirconium, vanadium, niobium, a hafnium, an indium, and the above-mentioned 
matter. When the conductor of a grid construction is used, it is desirable to consist of wavelength 
regions of the light so that the 1st transparence antenna may have 65% or more of permeability. 
Moreover, the bright film of indium oxide tin may be used as the 1st transparence flat-surface ground 
plane and 1st transparence flat-surface radiating element. 

[0164] The antenna structure of the above-mentioned liquid crystal display may be constituted so that 
the 2nd transparence antenna which operates on the 2nd frequency may have the 2nd transparence 
flat-surface radiating element formed on the same flat surface as the 1st transparence flat-surface 
radiation component. That is, the above 1st and the 2nd transparence flat-surface radiating element 
may be formed in the coplanar (common ground plane). Furthermore, the transparence antenna of the 
above 2nd is equipped with the 2nd transparence flat-surface radiating element formed on the 2nd 
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transparence thin film by which the laminating was carried out on the 1st transparence thin film, and the 
1st and 2nd transparence flat-surface radiating elements are good also as a configuration which is 
sharing the 1st transparence flat-surface ground plane. In the above-mentioned configuration, the 2nd 
transparence antenna may be constituted so that it may operate on the same frequency as the 1st 
transparence antenna, and it may be constituted so that it may operate on a different frequency. 
[0165] It is good also as a configuration containing the 2nd transparence thin film with which the 
laminating was carried out to the 1st transparence thin film with which the 1st transparence flat-surface 
radiating element was formed, and the transparence thin film of the above 1st, and the 1st transparence 
flat-surface ground plane was carried on the field as other configurations of this invention. With this flat 
antenna structure, an antenna is formed on the thin film of two sheets by which the laminating was 
carried out. 

[0166] As for the antenna structure of the above-mentioned liquid crystal display, it is desirable to make 
the planar structure of the rectangle or the ellipse form where the transparence flat-surface radiating 
element is generally used for example, with the patch antenna. Moreover, the transparence flat-surface 
radiating element of the mutual arrangement mold which makes the network structure which consists of 
two or more metal wires each other arranged in parallel so that it might intersect perpendicularly with 
the grid construction which consists of two or more metal wires each other arranged in parallel instead 
of, or two or more metal wires and this metal wire each other arranged in parallel can also be used. [ the 
above-mentioned transparence flat-surface radiating element ] 

[0167] The gestalt of each above-mentioned operation does not limit the range of this invention, and at 
the last, various modification is possible for it, for example, it can constitute it within the limits of this 
invention as follows at it. 

[0168] The liquid crystal display equipped with the flat antenna carried in the radio communication 
equipment concerning this invention Two or more transistors for modulated light connected to the 
electric wiring formed in 1st XY system of coordinates in the shape of a matrix, The liquid crystal display 
(LCD) which has a transparence ground plane, and 1st at least one transparence antenna which has the 
1st clock frequency are included. Said 1st transparence antenna may have the 1st transparence flat- 
surface radiating element of high conductivity, and the 1 st transparence flat antenna ground plane of 
high conductivity, and said 1st transparence flat antenna ground plane may be the configuration which is 
said LCD matrix transparence ground plane. 

[0169] The above-mentioned liquid crystal display may be a configuration which raises the translucency 
of the 1st transparence antenna by having the metal film structure of coming to form wiring in 2nd XY 
system of coordinates which the 1st transparence flat-surface radiating element of said 1st 
transparence antenna and the 1 st transparence flat antenna ground plane superimpose on said 1 st XY 
system of coordinates in the shape of a matrix, and arranging each ******** of said 1 st transparence 
antenna and a liquid crystal display in piles. 

[0170] The above-mentioned liquid crystal display may be the configuration that said 1st transparence 
antenna is formed on the 1st transparence thin film of one sheet, by forming said 1st transparence flat- 
surface radiating element of said 1st transparence antenna, and the 1st transparence flat antenna 
ground plane on the same flat surface on said 1st transparence thin film including the 1st transparence 
thin film. 

[0171] The above-mentioned liquid crystal display may be a configuration currently formed from the 
ingredient chosen from the group which said 1st transparence thin film becomes from polyethylene 
terephthalate (PET), a polyethylene sulfone (PES), polyether imide (PEI). a polycarbonate, polyimide, 
polytetrafluoroethylene, an acrylic derivative, glass, and those mixture. 

[0172] The above-mentioned liquid crystal display may be the configuration that said 1st transparence 
thin film is formed in the thickness of the range of 100-400 micrometers. 

[0173] The above-mentioned liquid crystal display may be a configuration currently formed with the 
ingredient chosen from the group which said metal film structure becomes from the alloy of copper. 
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aluminum, gold, silver, nickel, chromium, titanium, molybdenum, tin, a tantalum, magnesium, cobalt, 
platinum; a tungsten, manganese, silicon, a zirconium, vanadium, niobium, a hafnium, an indium, and said 
matter. 

[0174] The range of the above-mentioned liquid crystal display may be 1-30 micrometers, and its width 
efface of each of said metal wire may be the configuration that the range of the clearance between the 
metal wires arranged in parallel is 30 micrometers - 1mm. 

[0175] The above-mentioned liquid crystal display may be the configuration that the thickness of the 
metal membrane of said metal film structure is 300-1 OO.OOOA. 

[0176] The above-mentioned liquid crystal display may be a configuration currently formed in the 
thickness of 0.1-10 micrometers with the ingredient chosen from the group which the conductive 
member of said 1st transparence antenna becomes from indium tin, indium oxide tin, and tin oxide. 
[0177] The above-mentioned liquid crystal display may be the configuration that said 1st transparence 
flat antenna has 65% or more of permeability in the wavelength region of the light. 
[0178] Said liquid crystal display matrix may be a thin film transistor (TFT) matrix equipped with the 
color filter, and the above-mentioned liquid crystal display may be the configuration that said color filter 
includes said LCD matrix transparence ground plane and said 1 st transparence flat antenna ground 
plane. 

[0179] The above-mentioned liquid crystal display has two or more transparence flat antennas. Said two 
or more transparence flat antennas It has two or more corresponding flat-surface radiating elements 
and share flat antenna ground planes. Said two or more transparence antennas It has the metal film 
structure which consists of a metal wire formed in two or more XY system of coordinates superimposed 
on said 1st XY system of coordinates, respectively in the shape of a matrix. You may be the 
configuration which raises the translucency of the 1st transparence antenna by arranging each 
3|c3|c3|c^)|e9|e9i«tc of said 1st transparence antenna and a liquid crystal display in piles. 
[0180] The above-mentioned liquid crystal display may be the configuration that said two or more 
transparence antennas are the transparence antenna of coplanar (KOPURENA) structure, the 
transparence antenna of the micro strip structure formed on the flat surface where a transparence flat- 
surface radiating element differs from a transparence flat antenna ground plane, and a transparence 
antenna chosen from the group which it becomes from the transparence antenna with which it consists 
of such combination. 

[0181] Moreover, the antenna structure of the liquid crystal display equipped with the flat antenna 
carried in the radio communication equipment concerning this invention The liquid crystal display which 
has two or more transistors for modulated light connected to the electric wiring formed in 1st XY 
system of coordinates in the shape of a matrix. While functioning as a conductive gland to the at least 
one 1st transparence antenna which is equipped with the 1st transparence flat-surface radiating 
element of high conductivity, and has the 1st clock frequency, and the electric wiring of said liquid 
crystal display You may be a configuration including the ground plane which functions also as a 
conductive antenna ground plane of said 1st transparence antenna. 

[0182] The antenna structure of the above-mentioned liquid crystal display the 1 st transparence flat- 
surface radiating element of said 1st transparence antenna and the 1st transparence flat antenna 
ground plane By having the metal film structure of coming to form wiring in 2nd XY system of 
coordinates densely correlated with said 1st XY system of coordinates in the shape of a matrix, and 
arranging each ******** of said 1st transparence antenna and a liquid crystal display in piles You may 
be the configuration which raises the translucency of the 1 st transparence antenna. 
[0183] The antenna structure of the above-mentioned liquid crystal display may be the configuration 
that said 1st transparence antenna is formed on the 1st transparence thin film of one sheet, by forming 
said 1st transparence flat-surface radiating element of said 1st transparence antenna, and the 1st 
transparence flat antenna ground plane on the same flat surface on said 1st transparence thin film 
including the 1 st transparence thin film. 
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[0184] The antenna structure of the above-mentioned liquid crystal display may be a configuration 
currently formed from the ingredient chosen from the group which said 1 st transparence thin film 
becomes from polyethylene terephthalate (PET), a polyethylene sulfone (PES), polyether imide (PEI). a 
polycarbonate, polyimide, polytetrafluoroethylene. an acrylic derivative, glass, and those mixture. 
[0185] The antenna structure of the above-mentioned liquid crystal display may be the configuration 
that said 1st transparence thin film is formed in the thickness of the range of 100-400 micrometers. 
[0186] The antenna structure of the above-mentioned liquid crystal display may be a configuration 
currently form with the ingredient choose from the group which said metal film structure becomes from 
the alloy of copper , aluminum , gold , silver , nickel , chromium . titanium . molybdenum , tin , a tantalum , 
magnesium , cobalt , platinum , a tungsten , manganese , silicon . a zirconium , vanadium , niobium , a 
hafnium , an indium , and said matter . 

[0187] The clearance between the metal wires which the range of the antenna structure of the above- 
mentioned liquid crystal display is 1-30 micrometers, and were arranged in parallel may be the 
configuration that the range of the width of face of each metal wire of the metal film structure of said 
liquid crystal display is 30 micrometers - 1mm. 

[0188] The antenna structure of the above-mentioned liquid crystal display may be the configuration 
that the thickness of the metal membrane of the metal film structure of said liquid crystal display is 
300-1 OO.OOOA. 

[0189] The antenna structure of the above-mentioned liquid crystal display may be the configuration 
that said 1 st transparence flat antenna has 65% or more of permeability in the wavelength region of the 
light. 

[0190] Said LCD matrix may be the thin film transistor (TFT) mold equipped with the color filter, and the 
antenna structure of the above-mentioned liquid crystal display may be the configuration that said color 
filter includes the transparence ground plane of said liquid crystal display, and said 1 st transparence flat 
antenna ground plane. 
[0191] 

[Effect of the Invention] the conductor with which the liquid crystal display equipped with the flat 
antenna of this invention shades the non-light transmission field of a liquid crystal panel as mentioned 
above — wiring — having — and — this — a conductor — it is the configuration of providing the black 
matrix which contains the flat antenna which uses wiring as a radiating element in a face shield. 
[0192] So, since the black matrix with which the liquid crystal panel is usually equipped contains a flat 
antenna in the liquid crystal display equipped with the above-mentioned flat antenna, basic structure is 
the same as that of the conventional liquid crystal panel. Therefore, it is not necessary to add a member 
special for a flat antenna, and the effectiveness that a flat antenna is incorporable in the same size is 
done so. Moreover, the effectiveness that a flat antenna can be incorporated without spoiling the 
property of a liquid crystal panel is done so. 

[0193] And a flat antenna can be flexibly arranged, so that the screen product of a liquid crystal panel 
becomes large. Therefore, the effectiveness of becoming possible to enlarge opening area of one flat 
antenna, or to form more than one and to constitute dual band type and array antennas is done so. 
[0194] As mentioned above, the effectiveness that the liquid crystal display which equipped the screen 
of a liquid crystal panel with the flat antenna formed in one can be offered is done so. And since an 
antenna can be formed by the large area, sufficient gain can be secured and the effectiveness that 
directive control is easy is done so. 

[0195] Furthermore, the liquid crystal display equipped with the flat antenna of this invention is the 
configuration of having the RF insulation section in which the above-mentioned black matrix intercepts 
at least the frequency band which this flat antenna uses for a communication link along with the border 
line of the above-mentioned flat antenna, as mentioned above. 

[0196] so — further ~ the inside of the face shield of a black matrix — a flat antenna — a surrounding 
conductor — it is separable with wiring and the RF insulation section. Therefore, the configuration of 
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the flat antenna decided by resonance frequency is decided by forming the RF insulation section, and 
the effectiveness that it can arrange freely is done so. 

[0197] Furthermore, the liquid crystal display equipped with the flat antenna of this invention is the 
configuration that the above-mentioned RF insulation section conducts the signal of the low frequency 
by the drive of liquid crystal, as mentioned above. 

[0198] So, further, although the above-mentioned RF insulation section intercepts the signal of 
resonance frequency and is not made to conduct it from a flat antenna to a perimeter, the signal of the 
low frequency by the drive of liquid crystal is conducted from the exterior to the radiating element of a 
flat antenna. 

[0199] Therefore, the original function of the black matrix used as a gland of a liquid crystal electrode 
does so the effectiveness of not being lost. 

[0200] furthermore, the liquid crystal display equipped with the flat antenna of this invention — above - 
- the above-mentioned RF insulation section — the above — a conductor — it is the configuration that 
some wiring is cut. 

[0201] so — further — the above-mentioned RF insulation section — some conductors — compared 
with the impedance of a flat antenna, the pattern of the separation circuit where an impedance with 
surrounding electric conduction wiring becomes sufficiently large can be formed by cutting wiring in RF. 
Therefore, the effectiveness that the black matrix used as a gland of a liquid crystal electrode can be 
shared as a RF gland of a flat antenna is done so. 

[0202] furthermore, the conductor of the periphery section excluding [ the above-mentioned black 
matrix ] an above-mentioned flat antenna and the above-mentioned RF insulation section as mentioned 
above in the liquid crystal display equipped with the flat antenna of this invention — it is the 
configuration that wiring is connected as a RF gland of this flat antenna. 

[0203] So. the flat antenna of the coplanar structure where the radiating element and the RF gland are 
formed in the black matrix is realizable further. Therefore, it is not necessary to add a member special 
for a flat antenna, and the effectiveness that a flat antenna is incorporable in the same size as the liquid 
crystal panel of basic structure is done so. 

[0204] Furthermore, as mentioned above, the liquid crystal display equipped with the flat antenna of this 
invention is the configuration of providing the metallic reflection plate connected as a RF gland of the 
above-mentioned flat antenna while being arranged in the tooth back of the back light of the above- 
mentioned liquid crystal panel. 

[0205] So, the flat antenna of the micro strip structure which uses a black matrix as the radiating 
element of a flat antenna, and makes a metallic reflection plate a RF gland further is realizable. 
Therefore, it is not necessary to add a member special for a flat antenna, and the effectiveness that a 
flat antenna is incorporable in the same size as the liquid crystal panel of basic structure is done so. 
[0206] Furthermore, since a metallic reflection plate can use for a RF gland, the distance of a radiating 
element and a RF gland is changed and the effectiveness that impedance matching can be performed is 
done so. Moreover, since connection with a RF gland is connection with a metallic reflection plate, 
structure is brief and does so the effectiveness that manufacture is easy. 

[0207] the conductor by which the liquid crystal display equipped with the flat antenna of this invention 
is connected as mentioned above with the radiating element of the flat antenna arranged so that it might 
be in agreement with the non-light transmission field of a liquid crystal panel as a high frequency gland 
of this flat antenna while it shades this non-light transmission field — it is the configuration of providing 
the black matrix which consists of wiring. 

[0208] So. in order to make into a RF gland the black matrix with which the liquid crystal panel is usually 
equipped in the liquid crystal display equipped with the above-mentioned flat antenna, basic structure is 
the same as that of the conventional liquid crystal panel. Therefore, the effectiveness that a flat 
antenna is incorporable in the almost same size only by adding the radiating element of a flat antenna is 
done so. Moreover, the effectiveness that a flat antenna can be incorporated without spoiling the 
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property of a liquid crystal panel is done so. 

[0209] And a flat antenna can be flexibly arranged, so that the screen product of a liquid crystal panel 
becomes large. That is. the effectiveness of becoming possible to enlarge opening area of one flat 
antenna, or to form more than one and to constitute dual band type and array antennas is done so. 
[0210] As mentioned above, the effectiveness that the liquid crystal display which equipped the screen 
of a liquid crystal panel with the flat antenna formed in one can be offered is done so. And since an 
antenna can be formed by the large area, sufficient gain can be secured and the effectiveness that 
directive control becomes easy is done so. 

[021 1] Furthermore, the liquid crystal display equipped with the flat antenna of this invention is the 
configuration that the above-mentioned liquid crystal panel is a thin film transistor liquid crystal panel, 
as mentioned above. 

[0212] So, the effectiveness that the above-mentioned flat antenna can be formed in the screen of a 
thin film transistor (TFT mold) liquid crystal panel at one is done further. In addition, it is not necessary, 
as for the TFT mold liquid crystal panel by which the common electrode is electrically connected with 
the black matrix, to insulate between black matrices with a common electrode, and since a common 
electrode is usually grounded and used for a gland, it is suitable for making a black matrix into a RF 
gland. 

[0213] The liquid crystal display equipped with the flat antenna of this invention As mentioned above, 
two or more transistors for modulated light connected to the electric wiring formed in 1st XY system of 
coordinates in the shape of a matrix, The liquid crystal panel (liquid crystal display) which has a 
transparence ground plane, and 1st at least one flat antenna which has the 1st clock frequency are 
included. Said 1st flat antenna (1st transparence antenna) has the 1st transparence flat-surface 
radiating element of high conductivity, and the 1st transparence flat antenna ground plane of high 
conductivity, and said 1 st transparence flat antenna ground plane is the configuration of being the 
matrix transparence ground plane of said liquid crystal panel. 

[0214] So, a flat antenna is incorporable into the liquid crystal panel which has two or more transistors 
for modulated light, for example, the liquid crystal panel of a thin film transistor mold. In addition, the 
ground plane of a liquid crystal panel can be used as a ground plane (RF gland) of a flat antenna. 
[0215] Therefore, the effectiveness that the liquid crystal display which equipped the screen of a liquid 
crystal panel with the flat antenna formed in one can be offered is done so. And since an antenna can 
be formed by the large area, sufficient gain can be secured and the effectiveness that directive control 
is easy is done so. Moreover, the effectiveness that a flat antenna can be incorporated without losing 
the original function of a liquid crystal panel is done so. 

[0216] Furthermore, the liquid crystal display equipped with the flat antenna of this invention As 
mentioned above, the 1st transparence flat-surface radiating element of said 1st flat antenna (1st 
transparence antenna) and the 1st transparence flat antenna ground plane It has the metal film 
structure which it comes to form in a line, the single direction of the shape of a matrix, X, or Y has 
wiring parallel to 2nd XY system of coordinates superimposed on said 1st XY system of coordinates — 
It is the configuration which raises the translucency of the 1st flat antenna by arranging each ******** 
of said 1st flat antenna and a liquid crystal panel (liquid crystal display) in piles. 
[0217] so, the single direction of the shape of a matrix. X, or Y is still more nearly parallel — the 
translucency of a flat antenna can be raised by arranging each ******** for the flat antenna which has 
metal wiring formed in the line, and the matrix of a liquid crystal panel in piles. Therefore, the 
effectiveness that a flat antenna is incorporable is done so. without spoiling the property of a liquid 
crystal panel. 

[0218] Furthermore, the liquid crystal display equipped with the flat antenna of this invention is the 
configuration that said 1st flat antenna is prepared on the 1st transparence thin film of one sheet, as 
mentioned above by forming said 1st transparence flat-surface radiating element of said 1st flat antenna 
(1st transparence antenna), and the 1st transparence flat antenna ground plane on the same flat surface 
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on said 1st transparence thin film including the 1st transparence thin film. 

[0219] So. a flat antenna can be further prepared on the transparence thin film of one sheet. Therefore, 
the effectiveness that the flat antenna of coplanar structure is incorporable into a liquid crystal panel is 
done so. 

[0220] Furthermore, the matrix of said liquid crystal panel (liquid crystal display) is a thin film transistor 
matrix equipped with the color filter as mentioned above, and the liquid crystal display equipped with the 
flat antenna of this invention is the configuration that said color filter includes the matrix transparence 
ground plane of said liquid crystal panel, and said 1st transparence flat antenna ground plane. 
[0221] So, the effectiveness that a flat antenna is incorporable into an electrochromatic display panel, 
for example, a color TFT-liquid-crystal display, is done further. And a color filter layer does so the 
effectiveness that it can prepare so that a matrix transparence ground plane and the 1st transparence 
flat antenna ground plane may be included. 

[0222] Furthermore, the liquid crystal display equipped with the flat antenna of this invention It has two 
or more flat antennas (transparence flat antenna). As mentioned above, said two or more flat antennas 
(transparence flat antenna) It has two or more corresponding flat-surface radiating elements and share 
flat antenna ground planes. Said two or more flat antennas (transparence antenna) It has the metal film 
structure which consists of a metal wire formed in two or more XY system of coordinates superimposed 
on said 1 st XY system of coordinates, respectively in the shape of a matrix. It is the configuration which 
raises the translucency of the 1st flat antenna by arranging each ******** of said 1st flat antenna (1st 
transparence antenna) and a liquid crystal panel (liquid crystal display) in piles. 

[0223] So, the effectiveness that two or more flat antennas are incorporable into a liquid crystal panel is 
done, without spoiling the property of a liquid crystal panel by arranging each ******** for the radiating 
element of further two or more flat antennas and metal wiring of an antenna ground plane, and the . 
matrix of a liquid crystal panel in piles. 

[0224] Furthermore, the liquid crystal display equipped with the flat antenna of this invention is the 
configuration that said two or more flat antennas (transparence antenna) are the flat antenna of 
coplanar structure, the flat antenna of the micro strip structure formed on the flat surface where a 
transparence flat-surface radiating element differs from a transparence flat antenna ground plane, and a 
flat antenna chosen from the group which it becomes from the flat antenna which it becomes from such 
combination as mentioned above. 

[0225] So, the effectiveness that two or more flat antennas can be prepared in a liquid crystal panel and 
one is further done with coplanar structure, micro strip structure, or the structure that combined these. 
That is, it chooses from the above-mentioned structure suitably, and the effectiveness that a flat 
antenna can be mounted in a liquid crystal panel is done so. 

[0226] The liquid crystal display equipped with the flat antenna of this invention As mentioned above, 
the liquid crystal panel which has two or more transistors for modulated light connected to the electric 
wiring formed in 1st XY system of coordinates in the shape of a matrix (liquid crystal display), While 
functioning as 1st at least one flat antenna (1st transparence antenna) which is equipped with the 1st 
transparence flat-surface radiating element of high conductivity, and has the 1st clock frequency as a 
conductive gland to the electric wiring of said liquid crystal panel It is a configuration including the 
ground plane which functions also as a conductive antenna ground plane of said 1st flat antenna. 
[0227] So, a flat antenna is incorporable into the liquid crystal panel which has two or more transistors 
for modulated light, for example, the liquid crystal panel of a TFT mold. In addition, the ground plane of a 
liquid crystal panel can be used as a ground plane (RF gland) of a flat antenna. 

[0228] Therefore, the effectiveness that the liquid crystal display which equipped the screen of a liquid 
crystal panel with the flat antenna formed in one can be offered is done so. And since an antenna can 
be formed by the large area, sufficient gain can be secured and the effectiveness that directive control 
is easy is done so. Moreover, the effectiveness that a flat antenna can be incorporated without losing 
the original function of a liquid crystal panel is done so. 
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[0229] Furthermore, the liquid crystal display equipped with the flat antenna of this invention As 
mentioned above, the 1st transparence flat-surface radiating element of said 1st flat antenna (1st 
transparence antenna) and the 1st transparence flat antenna ground plane It has the metal film 
structure which it comes to form in a line, the single direction of the shape of a matrix, X, or Y has 
wiring parallel to 2nd XY system of coordinates densely correlated with said 1st XY system of 
coordinates — It is the configuration which raises the translucency of the 1st flat antenna by arranging 
each ******** of said 1 st flat antenna and a liquid crystal panel (liquid crystal display) in piles. 
[0230] so, the single direction of the shape of a matrix. X. or Y is still more nearly parallel — the 
effectiveness that the translucency of a flat antenna can be raised is done so by arranging each 
******** for the flat antenna which has metal wiring formed in the line, and the matrix of a liquid crystal 
panel in piles. Therefore, the effectiveness that a flat antenna is incorporable is done so. without spoiling 
the property of a liquid crystal panel. 

[0231] Furthermore, the liquid crystal display equipped with the flat antenna of this invention is the 
configuration that said 1st flat antenna is prepared on the 1st transparence thin film of one sheet, as 
mentioned above by forming said 1st transparence flat-surface radiating element of said 1st flat antenna 
(1st transparence antenna), and the 1st transparence flat antenna ground plane on the same flat surface 
on said 1st transparence thin film including the 1st transparence thin film. 

[0232] So, the effectiveness that the radiating element and antenna ground plane of a flat antenna can 
be formed on the transparence thin film of one sheet, i.e., the same flat surface, is done further. 
Therefore, the effectiveness that the flat antenna of coplanar structure can be mounted in a liquid 
crystal display is done so. 

[0233] Furthermore, the matrix of said liquid crystal panel (liquid crystal display) is the thin film 
transistor mold equipped with the color filter as mentioned above, and the liquid crystal display equipped 
with the flat antenna of this invention is the configuration that said color filter includes the transparence 
ground plane of said liquid crystal panel, and said 1st transparence flat antenna ground plane. 
[0234] So, the effectiveness that a flat antenna is incorporable into the electrochromatic display panel 
of a thin film transistor mold is done further. In addition, the effectiveness that a color filter can be 
prepared so that the matrix transparence ground plane of a liquid crystal panel and the ground plane of 
a flat antenna may be included is done so. 

[0235] Furthermore, the liquid crystal display equipped with the flat antenna of this invention is a 
configuration carried in the liquid crystal television equipped with the digital disposal circuit which 
changes into the status signal to the above-mentioned liquid crystal panel the radio signal which 
received through the above-mentioned flat antenna as mentioned above. 

[0236] So, the effectiveness that the liquid crystal television which carried the liquid crystal display 
equipped with the above-mentioned flat antenna further can be offered is done. Therefore, the 
effectiveness that the thin color flat TV carrying an antenna is realizable is done so. Moreover, the 
effectiveness that a flat antenna can be designed flexibly is done so, so that a screen is enlargement. 
[0237] Furthermore, the liquid crystal display equipped with the flat antenna of this invention is a 
configuration carried in the computer equipped with the information processing circuit which performs 
the communication link with an external instrument through the above-mentioned flat antenna as 
mentioned above. 

[0238] So. the effectiveness that the computer which carried the liquid crystal display equipped with the 
above-mentioned flat antenna further can be offered is done. Therefore, the effectiveness of having 
carried the flat antenna and that a computer with the interfaces (wireless LAN etc.) of radio system is 
realizable is done so. Moreover, since a flat antenna can be flexibly designed so that a screen is 
enlargement, the effectiveness that it also becomes possible to mount two or more networks is done so. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view showing the outline of the configuration of the liquid crystal display 
equipped with the flat antenna concerning the gestalt of 1 operation of this invention. 
[Drawing 2] It is the perspective view showing the outline of the configuration of the liquid crystal 
display equipped with the flat antenna shown in drawing 1 . 

[Drawing 3] It is the circuit diagram showing the outline of the configuration of the liquid crystal display 
equipped with the flat antenna shown in drawing 1 . 

[Drawing 4] It is the explanatory view of the black matrix prepared in the liquid crystal display equipped 
with the flat antenna shown in drawing 1 . 

[Drawing 5] It is the explanatory view of the radiating element and black matrix which are prepared in 
the liquid crystal display equipped with the flat antenna shown in drawing 1 . and (a) is a perspective 
view and (b) is a side elevation. 

[Drawing 6] It is the explanatory view of the radiating element and black matrix which are prepared in 
the liquid crystal display equipped with the flat antenna shown in drawing 1 , and (a) is a perspective 
view and (b) is a side elevation. 

[Drawing 7] It is the sectional view showing the outline of the configuration of the liquid crystal display 
equipped with the flat antenna concerning the gestalt of other operations of this invention. 
[Drawing 8] It is the explanatory view of a black matrix in which the flat antenna of the liquid crystal 
display equipped with the flat antenna shown in drawing 7 is formed. 

[Drawing 9] It is the enlarged drawing of the important section of the black matrix shown in drawing 7 . 
[Drawing 10] It is the sectional view showing the outline of the configuration of the liquid crystal display 
equipped with the flat antenna of this invention which starts the gestalt of other operations further. 
[Drawing 1 1] It is the sectional view showing the outline of the configuration of the liquid crystal display 
equipped with the flat antenna of this invention which starts the gestalt of other operations further. 
[Drawing 12] It is the block diagram showing the outline of the configuration of a liquid crystal television 
in which the liquid crystal display equipped with the flat antenna concerning the gestalt of each 
operation of this invention was carried. 

[Drawing 13] It is the explanatory view showing the appearance of the pocket mold liquid crystal 
television which is an example of the liquid crystal television shown in drawing 12 . 
[Drawing 14] It is the block diagram showing the outline of the configuration of a computer in which the 
liquid crystal display equipped with the flat antenna concerning the gestalt of each operation of this 
invention was carried. 

[Drawing 15] It is the perspective view showing the antenna structure of the radio communication 
equipment of this invention, or a liquid crystal display. 

[Drawing 16] It is the perspective view of the radio communication equipment equipped with the 1st 
transparence flat-surface radiating element which has the metal film structure where the metal wire was 
arranged in the shape of a matrix on XY flat surface, and the 1st transparence flat antenna ground plane. 
[Drawing 17] It is the side elevation of the radio communication equipment which has the transparence 
antenna formed on the flat surface of one sheet. 
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[Drawing 18] being linear (a single dimension like) — it is the top view of the 1st transparence 

antenna shown in drawing 1 7 which shows the coplanar (KOPURENA) structure of the 1 st transparence 
flat-surface radiating element which has arranged wiring (wire conductor), respectively, and the 1st 
transparence flat antenna ground plane. 

[Drawing 19] being superficial (two-dimensional) — it is the top view of the 1st transparence antenna 
shown in drawing 1 7 which shows the coplanar (KOPURENA) structure of the 1st transparence flat- 
surface radiating element which has arranged wiring (wire conductor), respectively, and the 1st 
transparence flat antenna ground plane. 

[Drawing 20] It is the expansion top view showing the detail of the grid shown in drawing 15 . 
[Drawing 21] It is the top view showing two or more transparence antennas formed on the same flat 
surface. 

[Drawing 22] It is the mimetic diagram showing the antenna of the micro strip structure of having the 
transparence flat-surface radiating element which was formed so that the front face of a liquid crystal 
display might be covered, and was formed in the upper side of a transparence flat antenna ground plane. 
[Drawing 23] It is the mimetic diagram showing the antenna of two micro strip structures of having two 
or more transparence flat-surface radiating elements of the coplanar structure which was formed so 
that the front face of a liquid crystal display might be covered, and was formed in the upper side of a 
transparence flat antenna ground plane. 

[Drawing 24] It is the top view showing the coplanar structure of the outline of the conventional panel 
antenna. 

[Drawing 25] It is the fragmentary sectional view of the outline of the conventional panel antenna shown 
in drawing 24 . 

[Drawing 26] It is the explanatory view showing the configuration which uses the liquid crystal electrode 

of the conventional simple matrix liquid crystal display as a RF gland. 

[Description of Notations] 

101 Black Matrix 

104 Radiating Element 

120 130,140,150,160 Liquid crystal display equipped with the flat antenna 

122a. 134 RF insulation section 

131 Metallic Reflection Plate 

1 33 Flat Antenna 

135 Periphery Section 

1 70 Liquid Crystal Television 

171a, 171b Antenna (flat antenna) 

172a, 172b Tuner (digital disposal circuit) 

173 Television Digital Disposal Circuit (Digital Disposal Circuit) 

1 74 Liquid Crystal Panel Drive Circuit (Digital Disposal Circuit) 
1 80 Computer 

181aR(s), IBIbR Receiving dish (flat antenna) 

181aT(s), 181bT Antenna for transmission (flat antenna) 

1 83 Computer-Circuitry Section (Information Processing Circuit) 



[Translation done.] 
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20 3] a^©¥®7>5^^^*b. 

^t^*¥®7>5":^»»ffitS:#b, 

t3IB1tl&«¥ffi7>T-^75^\ ^n^'tlHUtB^ 1 CDXYJffi 

«?^tca#-r^«m©x Yffigj^jcv h u ^ x^tcj^fiK 

tSieU 1 wipffi7>7':t-:feJ;lKjSS/i^;u®##^SJtSB 

«0¥® 7 >7'-^-^1iAfc?S^Ba^gBo 
30 [It*:fll4l WiB@3S©¥ffi7>x:J-*^. *¥ffl«l3i 

co¥®7>5":^> S?^¥®*5:&**^^i:a?q¥®7>x^ 

y:^mm<D^m7>7-i-. ;feJ;t/fj:neoai!f^t>#*^ 

^ ^ s ¥ ts 7 > ■T^ ± ct 0 ^ 5 i^;!/- y ct t) s «n s ¥ffi 

ffi7>7^:^&ii^:tlKS^*S«. 
[W*^! 5] ^10XYffi^Jfi{CVhUi7 7.^^(CJ^fi)c 

tatB?«SA^;i^cDfimE^^ii«-r?)#«tt^^ > K <t b 
(D7>y'i-mi&mtvxhmmr^titmmt?:^tszt 
im^m 1 6 ] H^iB^ 1 cD¥ffi7 >7-r(Dm i <Dmm¥ 

®^^[*f^i^t3J:^>'mlOS?^¥®7>x:^^lteffitt. 
33mi«)XYj^^«tigirffiMt-?)m2a)XYj^gi^(i 
50 E«|*i-7h'Ji7 7.^fcb<«X!^j:tibYG)*.-;&[pjro¥ 
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[W *S 1 7 ] m 1 mFiSm 1 ©¥ffl 

7>x:^OS9fB^ l ©SWffi^SWs^^feJcCK^ 1 

[W*a2 0] ±mw-m7yy'i-^iftvxn^m^t(D 

[0 0 0 1] 

J^5S;^nfe¥®T>x:^*^iAfe^«Sa*SB{cSf -5 
[0 0 0 2] 

izLxidD. 'i^mitomi^^fzE'Z'X^^^^o Mf^mmm 

VW . Mi&M, xUk\ GPS (groval positioning 
system ) ^®*BMS««I, M«|L AN (local area ne 
twork ) m^^h^o 

[0 0 0 3] -f-LT. «l*SfflmSB©i|««<££*-r«)± 

iz. Mmmmmm(D'mit^mi^mmtf3.-ox\^^^. 
z<D^-( yy7>y-±\t, z^^i^i)^iimmt?>^oizm 



(3) 

4 

[0 0 0 4] ^ummM<r)7 yv-f\z\t.. ^^(d^ 
mw<r>i-Dt\^x. {,^t)^^Ay^m(D7yy'-r^m 

li-5C:i:*^T'#-5. /1-;/^7>x^tt. -^©^SiJA^^f 

^^oizmm^nxt^^^o 

[0 0 0 5] 0 2 4«. fie3feaD/t;^;;U7>7^-^-2 10® 

¥Bi^3i€r^LTI/i-5, /^•^;^7>x:^2 1 0 mM 
^4<D7>7":^^±feS2 1 4(cH^n§J;-5Jc?^fiK$ti/i 
10 ««tt(DSS[WS^2 1 2^^^T^i^. /N-^;i'7>x:^- 

2 1 o«, fiSimm±\zm0!c^nrzmmmti^^r£ 

^ay-^i7^^^tSF C (Printed Circuit ) 4^-H± 

izmm^n^. nmm^2 1 7yy'-rmi&m2 1 

4i:«mWlc*6^-r^J;p<.c/liJ'-::i>^*$n^<. 

(n^i^^'^) 2 1 2i5J:WC7>5^:^^*ffi (a> 

y^^) 2i4«. z.tiib<Dymizmm-^ntz±$mm 

20 [0006]S25tt, 024 \Z^-t'^^(Dn:^)l7 > 

5^:j-2 1 o©gPi^ffffi0T*i>, mmm2 1 8±izmm 
■^nftmmi^(Dnmm^2 1 2i5j:n7yy'i^mmm2 

14«, 04", lliffli®®A'y^>i^T*3nTl'>^, H 
2 5tc^-rJ;5/^j:!5i-¥iB±(cj^5fe$n;^ci!Sf#*^i^2 1 
2i3<fct>'7>T-:^»ll6ffi2 1 4^mpirz/'^^)V7y9-i- 
2 1 0«, l 2SrS^fc•7>7":^«i^6ffi2 1 

4m(Dmmmm (b) , st^t^T (nyy^^y 2 1 2 

Oti (a) , «e^g2 1 8W^«* (£r ) . 7>t-:^- 
»ifiS 2 14 OiP^ ( t ) , 2 1 8 CDJPS 

30 (h) , RffS©^^S^«[|gc<D*'3!)Stfi^©S^W®^» 

[0 0 0 7] 

[0 0 0 8] ■?-LT, +5i-fj:y'f >*^f#e.nfj:lit, gi 

nxu\.^t^-^z>mm^htzi-to ^tz. fzb.7.7yy-± 
AO >^:y^'zy^zn■mfx^rztvxh. y^y^m^^mit 
^n^m\^iz$>^rct/>. mmrmm^-\^7^*mmx^ 

[0 0 0 9] <^\z. -t;i^ic (iifs>/->s;) «fS(:*5Li 
xit. 7yy'i-<Dmm-Amv^\ -mz. -t^ps^fis* 

50 -xfl!ltc7>x:*-?£iJttS;ii:ttilUl». a— !f©J;0 
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[0 0 10] i^tz. tztX. 7>y'i-^m^<Dm7r^mt)i 

h> 7>7-i-(D:^\^iz. ^n^^tzitt ^a.^ (kidney 
shaped) ©a(i+i— h'X^if #^T'#§{Cf ^J^V^. 

h^, 'puKth. f^W}^(Dmm-^m^m=s:mm-r^rz 

[0 0 11] ^Tz. vXxAl*3tC, 1t^Oj§|^'l47>7^ 
lOWft^^^fC^a-rSCilJ, l-^«7>-?-^«:^« 

■r-5J;0feilL<, ±Mb;t-fe;i/iCttMoif)ic, 
[0 0 12] ai^ffifisett. ^<©«^> Si^t-sffliS 

^(omMmmmmtmmr^fztbizit, 7>7-^pim^ 

^•fi^rzi<fX'tj.<. mMmisi&m(Dmm\z-f}^t.i.K)<Da7. 
tSM-r ^ i: p pp^ii*^^ 

[0 0 13] fjiio. /M!J(7D»«8il{igB©ttm«^gB<& 
S'? J:•5^cf§i^$nT^^^7>x:^^>*-5>. Woo et al. 
(D^mi^n (USP. No. 5. 627, 548 ) SSSr«*S«± 

y'^75^7>x:f ^W^LTV^^. Ld^b7i*i?>. Zl©/'? 

':/^7>T-rizmm-^nT^,^^m<Myi^0M.^i}^ibr£ 

^m\'^rzm'k<D7yf-±^-<>iti&.^K ^tz. 7>f-i- 

>x^ftfco«^[5|g&®jfi< \zmm-t^z.t\-i.m\>y'^. 
[0 0 14] ±Baoii.m'^(^)e^-r5fcfe{c 



(4) 

6 

w\zm^-r^^t-f)^xt^^m7>y^i-?:mA.rzm^m 
^mm^mm-r^:it\z$>^. 

[0 0 15] 

mM^m^'r^rztf)(D^&] if%m<D^M7y^i-^ 
mxtzm^B^T^mmt. ±.w,(Dwm^mm-^tztb\z. 

■D. wmww.u^WLmm^t-t^^m7y7-i-^m%'^ 

[0 0 161 ±EOi»fiS:lrJ;t), »«a/t^;KZ)::^7-y^ 

V h u i7 X ^mw^uxmi^i^x. ¥®7 y'r^otkm 
m^^m^r^o fit5, :i(dto7>-x-^-«> v-r^^p 

[00 17] CCT. ±fe¥ffi7>7"-:h^«x.fci^Sg 

u i7 7.f)^w-m7>y'i-^'^tsrzisb. m:^mitf)m^<Dm 
m/-^^)itm-x$>^. w-m7 >7"r<Ditii>\z 

tt^i«/^tto-r{c¥ffi7>7":h^ffl*-3itr^:td«-c€r5, 
[0 0 18] ^bx. m^Bn^ji<Dm^mmt)^:k^<tj. 

¥®7>x:M.fH«Masa<&:^^< bfcO, 

imimm^vxy'zi.7)vnyv^^-:f^. 7v^7y=r 

± 5: b 0 -r ^ i Bitl tc ^ . 

[0 0 19] JW±J;0, j^^/1^;KDg*Mtc— 
figbfc¥ffl7>x:?-<&<i^/ije£S«*g«^JS«-r^c 
30 i:*t-r#S. b*^*). 7>x:^S:;'cS«Tl2^tS^^:*^ 

^ o 

[0 0 2 0] $6tC, *%BJ(D¥ffi7>^:J-S:«Afc}g 

•;/:J7Vh«J.^7.(S. ±fB¥®7>7":^OlfiilI5^{c»o 
T« K¥ffi7>•r:^*^*a^ttIffl^^^J5^S^S«5r'>;^i< 

[0 0 2 1 ] ±f5©i^fiK(Cct 0. h 

40 ^} 'p7^(Dmmnx. ^m7y'T-r-^wm(r>MV$-w^i:. 

mWiWimM.XZ^-oX'rsn.-t^^t.ti^X^^, ioT, 

im.mmix^^^>wm7y'r-)-<n^^^. nmmtm 

^^jgeKf actTSt^bx, gS(c:SHB-r^;it*^x 
figbfc7>x:>-^^bXfT^*l*Sffl«*«fiefflT§«2l« 

[0 0 2 2] $^('. i^mmw-m7 yy-ir^mfLfzm. 

50 Ct^&it^^tbXViS. 
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[0 0 2 3] ±f5«1ifieiCJ:0. \cM%WiWLm 
[0 0 2 4] ioT. jgS«ffi(Di/^>KtLTfiJffl^ 

[0 0 2 5] ^^\z, :i^mm<DW-^7>^i-^m^tzm 

[0 0 2 6] ±IB©«|fiKlCJ;0, Se.fC. ±IBi^ra«*e 

y 7 > h* i: LTfiJffl $ nxii^ >y ^ -7 h U ^ 7> S:, 
[0 0 2 7] 2ti:^|^©¥iB7>7":J-<£filAfcJK 

[0 0 2 8] ±m(Dmmz^K). ^?>tC, :/7-y^Vh 

[0 0 2 9] ^e,\z. :^^m<D^m7>'r-r>s:m^rzm 

s^^SBti. ±ti0Wkm^m^-t^rzi^\z. ±mm^ 

^JilS«« b T t Sr!|#m f bT S . 
[0 0 3 0] ±ffB<D)^fig{Cj;D. y7-;/i7Vh 
'J^7><£:¥ffi7>x:^0*!fW*^i:b. ^fllSW^^iS 
> H tr-S v-f ^7 P • 7. h U -7 yi«it(D¥B7 

[0 0 3 1] ^ ^ > KJCfiJ. 



(5) 

, [0 0 3 2] i^mm^M7yj-r^mxfzM^7P.^ 

3tffil^t-a-r5 J: 5 tcEiS:$nfc¥ffi7>x:^(D*it« 

x:)- (75 iS ?S i/^ > h* <!: bTS^^nTii^«<$ select; 

[0 0 3 3] ±te©«fiK(Cj;«3, f^B^B/'?^;K?)#^S7tffl 
® t-a-r-S) J: ^ ic¥ffi7 >7=-:^-<D*ScWSg^ <t y ^ i7 

iJi7X0««^IBIISrii5«&i:^^>K<hbTfiJffl-rs. 
jo, c:®¥®7>^:?-«. T-r^p • X hU ry:/^3tT 

[0 0 3 4] ;i;iT> ±^e¥ffi7>x:^<£<ix./c?S^S 
m^^itm-t^tzn-c\ mim b-y--f XT¥ffl7 y^^-r 

20 7i^:»-rtc¥ffi7>5":^<&ffl^3i^J•^<^:*^*T^^o 

[0 0 3 5] ^bT, j^rB/i^>'l'«S^a»*^:*:#<^<J 

w-m7 >'Ti-^mmz^mx^^^z)\zfs.^, -r 

1«mfflmbT7^i7;Wt>h*^'f T'^, 7U-f7>7^ 
b it 0 -r -5 t nitg i^j; ^ . 
[0 0 3 6] ei±<J;0, ^a/1^>'l'©«*ffit;:--»:fCJI^ 
*£bfc¥ffi7>7":»-SrfiiAfc?«a«^gg^tf*-r^^ 
bA^fc, 7>5"-^^:'cS«-e^ttSC:<h;5^ 

30 ^{c;^c.So 

[0 0 3 7] -^^iz. :^mM(D^m7y'ri-^m^rzm 

l^tbTl^S. 

[0 0 3 8] ±tBOliES;irJ;0- Se>{C, ±fB¥ffi7> 

mz-mzm^-f^ct^^X'^ho rm. ^mmm^^-:/ 
yyi7^h'ji7xtm^mzmu-^nxi^^TFTmm. 

to -t-5)iii^s*%<. ^mmm\im'^^y>v\z^^^nx 

t-r-5©(CSbTl»*. 

[0 0 3 9] ^fz. ^mM<DW-m7y7-r^m?ifzm^B 

^^-r^'>ti.<thl-D<D^l(DW-m7yy'±t'S:^ 

mmmi<D^m7y7-i- {f^i<omm7yy'i-) 

50 *t. iS«mtt®mi©SII¥Si*itlt3l?i:i§i»«tt®^ 
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[0 0 4 0] ±.^<r>mmzi:Ki. Wk(r>^9tmh^>'J 

[0 0 4 1] ±-:3T, ?^a/'^^;i'«S^BtC— (^(ClJpfig 

[0 0 4 2] 2|^^?«0)¥B7>x■:^*^tAfc:^ 

ro¥B7>x^ (^1 OgBJT>x:^) cr)^l(0^?g¥ 
fB^ 1 CDX Yj^^JSl;:«ft-r^m2 OX YJS^JSlCEi^ 

[0 0 4 3] ±fBO«l«lCJ:0, VhUi^x^* 

^BE^^'fr-rS¥®7>7":?-t. ?^ffi/1^;K75T h 'J- 
¥ffi7>x:^©SJttt^[6]±$1t-5;it*^T€S. 

[0 0 4 43 2^^^(D^B7>7^:^S:^iA;t^^ 

s«^^e«. ±tE<Dmm^m^-r^rzib\z. mi(om 

mmm^^^. mIfa^l©¥B7>x:^ (^1©2?^7 
§^¥ffi7>x^»«kBA^% WK^l WSBJ^^±IC*3li 

^i^ftmibTii-s, 

[0 0 4 5] ±tecD«^£tcJ;D, ^ ^®7>7":f 
[0 0 4 6] $e>{C. *f6?«0¥B7>5^:>-i£{i^fc^ 



(6) 

JO 

[0 0 4 7] ±K,(Dm^\z^io. ^ibiz. ^m7y=7-r 

^fm*^. ■7h'Ji'7>gH^«^fltB*3J;tKBi«iSW¥B7 
[0 0 4 8] ^<b\Z. 2|s:^BJ©¥B7>x:^€:^IA;fc^ee 

B;»:l*^^^t«#¥B7>5^:hg^«!Bt?£*b, MfBa 

|^0¥B7>T-:»- mm7>7-)-) ^n^'tlmlK^ 
1 OX YffiSJ^fCfig-r^liScOX YJ^^^^tCV K u ^ 

n;^c^aiS*^ ^ ;UA«ig€rW 

b, SffffilSl W¥B7>7":^ {^l<r>m^7>y-y) 43 

3fett^I^±$ it ^ d t Sriftm t bT Vif>. 
[0 0 4 9] ±IE»ei^lc J; 0 , $ ir, ffi»:0¥B7 

20 >x^O|J[|*^^*5j;D;7>7-^-S*®cD^MiH^t. 

<. ^WL<D^\&7>y'±%m^n^)V\zU^ihts:iiim 
[0 0 5 0] :^%m<r)W-myy7"r^mxtz.m 

05PB7>T-^- (S?^7>5^t-) ^^¥ffi^iifi<^¥B 
7>5":t-, aBq¥ffiMWm^iS?g¥ffi7>-7"-^-l*jfeB 
i:*WJ:^¥ffi±icj^fi)c^nfcV'f P • ;^ h U T'^ 
30 jg®5FB7>x:>-, 43J:t;t^:ne)Offii^'&b-&*^e)75:* 
¥B7 >5^-t-J: 0 7i-5i7'Jt/-7'd; 0®tin5¥B7>7^ 

[0 0 5 1] ±fBcOi»fi£trJ;D. *¥B1^i^> 

[0 0 5 2] ^ft. ^%m<D^m7>7-i-^mktzWL^ 

S^^Mli. ±SBCDilll^»^-r5fc*lr. miWXY 

^ffi^> ^i©i(i{'^ji&m^*-r^^7'i<i'bi^w^ 
i<DW-m7>7-y (.w.i(Dmm7y7-r) t. mt^m^B 
n^)V(Dmmsi,mznr^mm'&ifv > h t bxiiflg-r 

-Sitfclr. «9gB^10¥B7>x:J-0^«14<D7>7" 
:»-i^lteB t bX t)«SE-r *lt*B <!: S:^tr ^ t ^^Wi b 

[0 0 5 3] ±.^<Dmmz^K> . mk<r>m%m v v 
50 7.ii>^mt^WL^/^^)v. m7L\t. TFTmoymskn^ 
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^7 >y'i-(Di^i&.m {mmmify>\^) tux, m^m/-^ 
[0 0 54] j:r3T. m^^'^^)i(Dm7^m\z-mzmfSi 

[0 0 5 5] $5)1^. *^M©¥ST>7^:^-*«A.;tjK 

tarn 1 ®X 2 ®X YJffiS^lC 

[0 0 5 6] ±fBc73^fig(Cj;0, $?>(C, "ThUi^XiK 
¥®7>T•:^©S7t^4^I6]±:^-^^^c:^:7!)^T'f•^. 

\z. m^B/'^^)v<D!W\^^mri^z.tf3i<, w-mT>f-r 

[0 0 5 7] *%BJC0¥ffi7>T-?-$r(iAfc?^ 

mmm^-^^. t[gB^i©¥ffi7>x± (mKommr 

?^¥®7>7":fiti6®*^\ flutes 1 <Dg0^?i^±lcfcl^ 

7>7-irtii, -iik<D^\(Dmmnm±.\zwin^nx\^^^ 

[0 0 5 8] ±fB©^fiK(rj:0. ^?>(:. ¥®7>5":^ 

±. f;a:*3'5. n-^m±.\zM-r^:iiii)^X^i>, b 
;^c^'oT, ^^¥ffi«|jfi©¥B7>'r-^-*?^SS*g«»c 

[0 0 5 9] *^?gcD¥S7>7"±<&«IA;fcjS 

[0 0 6 0] ±iBwiifie(cj;o, mmv-yyi^ 
7.^m(Dtiy-m^a^-^^)v\z^m7>y-)-^m.^Thtiz. 



(7) 

■7 h ^) ^ 7.mmmmmiiiiZSw^7y'rir(omma^^ 

[0 0 6 1] $e.tC. 2(5:^?q©¥ffi7>-r:?-$r{iAJt^ 

7 > 7":h <&:^^ b TSfi b fc ^^fl^ ±lBfSS/-^ ^^P'^ 

[0 0 6 2] ±tB«1ij5g;(CJ:0. ±fB¥ffi7> 

10 -r-scid^T^s. ckoT, 7y5-r-^^w.\^fzMm.% 
^m7y7"r^^w.zm^-t^z.hifix^^. 

[0 0 6 3] *%B;!0¥ffl7>T-^-S:«Afc?S 

iia^ga«. ±.u<DmM,^n^t^f:i^\z. ±tB¥® 
7 >7":^*^ bx^i-gpsss i ® aw *fT 5 is^g^aaii^ 

-5. 

[0 0 6 4] ±fB®^«^^^cJ;t), ±tB¥ffi7> 
x:>-*«Afcj«S^S^^«SrK:ilbfc3 > tTi-iS' 

20 m-^Z.t.ifiX^^. <fcoT. ¥M7>x'^-^*S«b 

[0 0 6 5] 

<omm\z-o\<'^xmii)^^m6\zm-^^^xmMtn\t. 
[0 0 6 6] :^m&(Dmmz^^w-M7y7-±^mxtz 

IB-f) \t. fsy — TFT (thin film transistor) j^S 
^' 7. y 1/ -r (75 ± g|5 ;y 5 7> ± tC ¥ ffl 7 > 5^ ^ ® Si *t ^ ^ 
^r^tt^ttfclC, y7-y^VhUi7 7.$:i«Jlifei/7> 
h-tbTfiJffl-r-Smjg-CfeS. -ttit)-^. fiy-TVT 

[0 0 6 7] |llli3j;Z>'E2«, ifmM<Dm^\Z%^7 
>7-:^-##?SSSS^S« 1 2 0(D«fig©eE«e*^-rSKffl 

40 ^f^a*^g« 12 0 <D«figcDl!lBSS:*t'[iISS0X* 

[0 0 6 8] :^mm(Dmmiz^^7 yy'i-n^m^m^ 

^«i2o«, mm/'^^)it, iicDj^^/i^^u^gsffi 
(Di,3.ii±m\zmm^nrc-ti(o^^f-t. m^nn^jv^ 

^mw}\mf&^^m^i>tth\z. m^/-^^)V(r)^miz7 

[0 0 6 9] ±tB7>x:^#^^KS«*g«l 2 0 tcii 

A6n-&^S/i^;utt, 7i7x^:/vh'Ji7XS«i 1 

50 1 1 4S(®^*r6]a« 112 tj&t, 113^^ 
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[0 0 7 0] ±f37i7x.f:fvh'Ji7X*^Sl 1 l\t. 

1 1 6 a ricD^fi^ 116a i:iI3SL.TS2«Snfc 

QatmnUl 1 .6 bt*^?.;i^Vh'Ji7;^t>e®«®gE 
U<n%^mA\z. I TO (indium tin oxide) momm 

m9.mf)^^u^mmnm 1 1 e c 1 1 

6 c $:WtbT-5Ti77"^':/*^TS>^TFT 1 1 6 d <>: 
*iSa^Snfc«fiKT»*TFT7^-f 1 1 6*^J^^:$n 
TI^>-5. /ii5. CKDTFT 1 1 6 dli, m^W&l 1 6 

1 1 6 a J;0ONffl^*SA;^^n-&tONLT. ■ff^^ 
1 1 6 b*^LTA:^$nS5^-^(i#€rai^ttffil 1 

6 C IC»^jAtJo 

[0 0 7 1 ] ±f2?*l^nSffi 1 1 2 «. 1 ^(D-»y 

XlOlt, :*J^-7>i';P:5' 1 0 0 (lOOR, 100 

G, looB) t. iTomc^mmmmM-h^hti^^m 

[0 0 7 2] ±fB::^7-;/i7^h'Ji7 7. 1 0 1 tt, TFT 
TU-f 1 1 6tC|Slte.nfcVh>Ji;7.4^©^*«gl 1 6 

a^^Um^W 116b<h. TFT116 d t^Wo ^ 

^mmti.E(Dmm^^mz^<o^ tfttk 1 1 6<d 
im%mi$.\zn^^hfz)^yiy=Lmzm^-^n^. -^l 

T, :/7>>i7Vh'J;?Xl 0 l©^[^a«l 1 2fliJ©a 

^TFT 1 1 6 d«!|t14^<b^teJtT^^c*(w^ge^co 
[0 0 7 3] ±Mtl^-y^)V^ 1 0 0«, TFT7W 

-file (DrnMrnm 116c tc*fip]-r-5{4Btc, ii^m 
^11 1 6 c trntm-m^x-mmn^, ^wm\z\t. 

tly—y'<)V^lQO\t. 7'7->i7VhUi77.101« 

ffi^r^Hc. 1 0 OR, 1 0 0 

G, Wfe^^'JW^' 1 0 0B!&^3f)£©)®flf=-Ci3IS$nTli 
[0 0 7 4] ^bT, JU^' 1 0 0 R, ^fe^i- 

1 0 0 G, Wfe7-< 10 0 B<r>^n^n<DmM 

«/-7+$nT430> ;iCDpt->+«$:^?:fit^§E«^l 0 
1 a^rf^UTgBig^nTii^. :i<D^mMV^ \ 0 1 a 

nTii-2);tJ6, :/7yi7vh'j^;^ 1 0 1 t*a«ffii 

1 8 t\t. t^tmmi^ 10 1a 5:^LT«mWtc:ffi^$n 
ntii, 1 0 0«)il^«fe#ttCDfc 

:/7-;/i'VhUi7;^l 0 iS:^raft^7> 
Hi:bT?iJffl-rs«^ic:tt. 1 0 0S# 



[0 0 7 5] 04 «. y7>:/^'-7h'Ji'Xi 0 

.;;/7-7).ij/7 7.i 0 i^^ummmwi 0 1 at^^bu^ 

mW-m (£AT. ri7'-7>HH 1 2 4j tlSf 

■5. ) tt, i^^WT'i^iPiyciTS:'^. ^UT, i/7>Ka 

1 2 4«, *ji«®i 1 8iii^m^n^tth\z. 

ifi. mmMWl 0 1 a«KffliSWtc«iS^«14T*^. 
:/5-;/^7x'h'j^7>i 0 \ti^^\zmm-f^:Lt\zu^. 

[0 0 7 6] Jiie^*I^S«l 1 2\Z\t. f^fa/'? 

:^;u©«®<iijicT>5^:^5g^^« 1 0 ztm^^nx\^^ 

i), ::©7>x-^-3g^»l 0 3«, :r7>;/:i'Th"Ji;x 
lOltliHilC, TFT7U'f 1 1 6©#^7^ffi«tC*t 
Ji£;Lfcp^-;/->itt«^MSe^Ta&^i5:W*^l 0 4 Sr. 
<i7tl^*Sft^^C3S?g^i:«?^lgl 0 5r«tfiL/t#lfiKT* 

[0 0 7 7] J5cW^^ 1 0 4«. 7;i'5:rr>A. ^nA 

^ci-^mWiE^ziiKi . TFT7L"f 1 1 &m^m%^ 

^104tt. i|i20Mm, Jp$5 u mC0¥«4«c©^fl:14 
iSHTfeO. 1 0 0 MmOftttMl 0 5(c:j;oT« 
S$nTl^-&. -^LT, ifcltm^ 1 0 4 (iS^BfiW^'H 

{bMa^nxtiS, ;a:*3, »w^^io4«, tft7 
1 1 &<D^m^m.mznfc>'Vtz.w-^m.mzi&m^n 

[0 0 7 8] CCT, 0 5i3j;Z/0 6«. 7>x:>-^^ 
^1 0 3®itt?B0Tfe^. -mz. ¥ffi7>7^:^^4, ^■ 

mim'i&^^y'\^t(Dfi[(Dm<DmnM\zii'DT. ^mm^ 

L/t*^*-3T. 05 (a) (b) (C^-T-t^ 

(c, 7>7-rmi-m 1 0 3Ttt. ifi»ro:»[i>f3fi^^ 1 0 4 

A^5.^fiS;$n-5¥®7>5^:M 2 2:*^. ^Si^j^ScA^S 

[0 0 7 9] bd^b. 05Oct^tC, S?«»«l 1 7± 
¥ffi7 >x:^ 12 2 <D^^<D^\ZWLlSiM^ 1 0 4 © 

(a) (b) »::«T<fc5fc. @WS«l i 7(D±®^S 
pJ;5{cj^J«$nfc^iglB«l*ie>, ¥ffl7>^:M 2 2 
<D|SII5$:^DIll-r<J:^tCite»gBl 2 2 aCD^MBB^S:^ 
if -S^ti'bT^JlSiWtC^ierbT, ¥S7>x:^-12 
2t3j:at^^gBl 2 2 b«:}^fiJt-rs::t*)T#-S. zin 
tciO. SI«S«i 1 7tc;(JSt^-^tc:^MiB^*^IBiS 

*il]ifSCD}g^T-«, ii-mi 2 2 biJ^5-ie^-e«> 
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[0 0 8 0] &.Jt(D^o\Z. ±iBT>5^:^#^{KSa* 

^)VfV'i-GhKi. TFT 1 1 6 d<£:$ijp-r2)-7h>j^ 

7>4^®l|il® («^gH^3 4) T*^TFT71/-f 1 1 

1 0 1 iioiiXSts^-y ^ 1 0 0) TFT71/ 
1 1 6{C:^bTi2^Snt»J^6ffii. i5[*f^^l 0 4CDii 
mWL^yyV (^l©SW®7>5^:J-SJftffi4 4) t 

[0 0 8 1 ] tiH. ±tBT>7^:^##?^SS^gal 2 
0©:/7<yi7Vh'Ji:7 7.1 0 1«, iPffi7>5"^l 2 2 

ioT, TFT?S^HX^'7,>'V-f CD^ 

[0 0 8 2] mm<Dmm2] :^mm(Dm(D^m(DMm 

[0 0 8 3] ^mm<Dmm\z%^^m7>7-i-^mxtz 
le-T) tt, ;^5-TFT?KSx^7.7'i^-r<D:/7.>yi'-7 

ffl-rs«ifiTS^. f/Jit--^. ;t»7-TFT}^^BX'f X 

[0 0 8 4] 1I7«. **M<7)J^^IC'»-5)T>7^:^{^# 
3 Oas^fiKOfttBS^^TifSglT^-l). 
**]^©}gE{C«^7>x:^ft#i«fBS^S«l 3 0 

B12 0 (01) tJti^LT. T>T-:^^^« 1 0 3*^ 
?^j:<, ■^yv^-^V^)^7-\^\<n>\\f:>X^\Z-f=yv^'^ 

hUi'T.i 3 2?i5igtt&nTti^, nvc>y^v 

[0 0 8 5] 074'. ^H^SK 1 1 5 1 3 

©4fejssw«i 3 1 &;§iffljgi^7>H{i«e-5«&tctt, 

^5:fTOii:*^*T-#-5). 7i43. ^SSWK 1 3 1 

± 7 ;u A A^* jgfi)c ^ nx I. ^ -5 , 
[0 0 8 6] EStt, :/7-yi7VhUi7Xl 3 2(7)¥Ba 
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0TS)-&o 7*^-y^-7hUi7 7. 1 3 2li, ¥ffi7>x:^ 

0 1 (04) tl^-ro^fiKTS-S, E8tr^-r<fc3»c, 

h ij i7 7. 1 3 2 irti. 2 0K)¥B7>7^:M 
3 3-1 3 3*^'J^^$nTti^o 

[0 0 8 7] 9=*^^mz\t.. W^mSL 1 1 7 W^ffi?:®^ 

cfc^Jcj^fiK^tifc^Msai^n, wm7 yy-drx 33-1 

3 3cDlllB(C)9t)Tii5^fti^»a51 3 4-1 3 4 
UT, B/T^(D¥Bfl^4^S:W-r-5¥ffi7>7":M 33-1 
10 ZZ^^n^X Z%iS^^%m\^X^^^, SPAT. 

i^vhU^rX 1 3 2T-«> ¥ai7>x-^-l 3 3-133 
lC^1-g|5*^e>^fl:-rS^:*©i!gmffllB^l 3 3a- 133 

[0 0 8 8] ¥®7>x:?-l 3 3 iicktX^I-^gC 

1 3 5 (JD^BBBISfi, jl#©y^>7i7Vh'Ji7X {.rTy 
-^'i'VhU^^X 1 0 1) CD^MSH^tl^CT^^o - 

[0 0 8 9] 09«. 0 8OB?i|J©ja;:*c0T»D, ±IB 
20 iSJli^fisei^gBl 3 4CDpiffl^^LTV^-5, f^it)*., 0 
9«, TFT?^SX'<7.7'l^-f ©y^yi^vhU^T-Sr 
7>5^:^«ffi^CflJffl-r T'^-y^VhUirXS 

[0 0 9 0] 7 >T-?-## jSSS^SS 1 3 0 ©J: 5 
\Z. •yyvd-^Vn'P7. \ 3 2*^jSS«@®^7> Hi 
LTtSflg-r^*^. ¥M7>7":M 3 3 ^ W D tB-rfc:* 
tc, ¥357 >T•■:^ 1 3 3 i^JlgC 1 3 5 

30 nh<D^y\f.—^y7.m-\r'ii\z-X^<t£.:^iiots.'rimm 
(0[eIg§/\"^'-><£. ¥M7>5^:M 3 3<D^^»ce-;)T 

i^i^ftjei^su 13 4 \zMt^. 

[0 0 9 1 ] ¥B7>7-^1 3 z<D^%mz^ 

eH^*2*^-r-=>«*;^j:*?e., -WSfeBl 3 4 ai3j;i;:/ 

'J v'ge^s 13 4b iim^^i.^ixtz.mm.u i 3 4 c *m * 

J^fiK^nT^iS. :i<7)a:#. P«T*«giii«S 1 3 4 c • 

1 3 4 cT-:/U \ 3 4 b<D{4g/5^*— ifebJ'il'^J; 

40 p{c;-r?>ii-Tjgeg^nTi/i-5.^fc, w-mry^i-i z 
z;i)mmvrzmiz7yy-i-mi'±xmm&miiLti^ifa\z 
ts-^mi^ mar-it. asb) #jfin. ^'j-;/vfiasii3 

[0 0 9 2] J£i.±(DJ:3tr. ^3-g|ffl®|5]S§'A37->TS 
50 Ztf3.<. Zfyyi^-^h^Ji^Xl 3 2iZ^m7yy'-tl 
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3 3 ^J^fi£f -5 C tA^T^-S. 
[0 0 9 3] z:©J;5tC, :/5>v^'Vh'Ji7XST'«, 

[0 0 9 4] ^etc, r/^-^/i'vNU^xiTj^+^J-fj;® 
13 5) ©yv^y^'Vl>Ui7 7.^ifi^ifei7'^>Ki-r^ 

[0 0 9 5] ;^Efc. ±tg7>-7^:J-#^?^^^^Sei 3 
OCDy^-yi'ThUi/T.! 3 2«. »«:TJ^^£L. Cin 
^7>x:J-S!cW^^tbTfiJfflT^n«J:l^. Tntt» 

[0 0 9 6] mm(Dmm3) :$.mm<D^ <E>izm<Dmm 

[0 0 9 7] *llJg«)jglil;:«*¥®7>5^-^-^ffl^fc 

?^^B*^gg (KIT^ ^7>5":^##f^rBS^SeJ i 

±iz^m7>7-r<DikMm^^mf^tth\z. nv'^ 
-HZ. -7^ ■ 7.h')y:fmMo)^tS7>7-i-^—W 

\zmmch(DX'$}^o 

[0 0 9 8] 01 o«, :^mm(r>mm\zm^7>7")-^ 

-2), *IIMOP®-tC^-5 7>x-^-#^j^rB«*Sgl 4 
0{i, ntstio:>mM(Dm^Hz%^7>7-i-i4^m^&7r- 
SB12 0 (01) titUEbT, 7>r^^^Sl0 3 

BW^SSS*^ 13 1 SriSJ^fe^'^ > K <i: LTfUfflT^ 

[0 0 9 9] ±B2©7 >5^:>-^^« 1 0 3 *5 J:lX^^S 



(10) 

««1 3 1«, HiItB<^^liScDfl^^liDj;t;2(cBiB^Lfe 
tiiOT-*^. ;iti5. 7>5":^<^#fetS«^gfii 4 0 
Ttt, y^-yi^vh'J^Xl 4 l«:7>x:f3^^i:UT 

j^ST^f 7. y 1/^ ® ^ 5 -7 ^ V h 'J i7 ;^ t b © t) 

[0 10 0] mm<Dmm4) :^mm<D:^ <b\zi&<D^m 

[0 10 1] :^^m(Dmm\z^^¥^7y7-r^mpirc 
m^a^Tskmm a:xT. ^7 yy^i-M^m.^e&^&mi t 

20 [0 1 0 2] 0 1 1 (J, *^SScD)^ffi(3'^^7>7":^-{* 

■5. :^Mm<Dmm\zm^7 y^^n^m^^^mmi 5 

0 tt, Btftawnssop^ 2 fC^S 7 >x:?-#^SKa** 

gsi3o (07) tJtfe^LT. 7yy'i-m^mi 0 3 

mi<. zryyi7-7hU^7.1 3 2 (08) {C¥ffi7> 

y'-ri 3 s^M^-t^tfhiz. ^m^i 3 5^mmi^ 
ifyy\^tr^m^x$>^. ■ 
[0 10 3] msi(Dmm<Dmm2izi5\.^xmmvtz^^ 

iZ. zr^y^-^h^Ji^T.! 3 2it, ¥B7>T-^1 3 3 

30 (Dm^izm-oxm^-^tiTz^mf&mm^ 134 tc j;o 
T, m^(DW-mm^^^t^w-^7y7-)-i ssti^m 
gBi 3 5*^e.^j-s$nTL^^, 

[0 10 4] -^LT, *mgOJg^tC'K^7>7^:*-{^^ 
?«a«^SHl 5 0©':^7-yi7Vh'Ji7Xl 3 2T-«, 

*¥®«ii®¥ffi7 yy'±(DmBiz+^u<m<Dmm^m 
m^i 3 4^¥ffi7>T-:t 1 3 3(Dmmi.zm^i^x. ^ 

[0 10 5] [mm<Dmm5) :^mm(o^ibizm<DmM 

[0 10 6] :^^m<Dmm\z^^w-m7y7-r^m?itz 
j^raa^se (jjat. r7>x^f^^»tsa^gaj t 

te-T) *^-TFT^ax^7>:^^'f©±g|5:tf^X 
±Jc:¥iB7>x:>-oMI*«^*3«tUf!g^3iS^7>K$r|WI 

-Miz^^r^m^xh^o m:>-^. tsy-TVTm 
so %m^^mmm.^m<M-t^^}iifix^^o 
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[0 10 7] mi\t. :^nm(Dmmiz%^7>y'i-n^ 

B 1 6 0 mim<Dmm(omm i\z%^7 y^^i-i^i^m. 
^B«*gsi 2 0 <ts«i^-oo«fig;-ea5D> m^m^i 

13 5 ^i^m&if^ > H fr^mfUX'h^o 

[0 10 81 ^6^m^^Tmmvrz^o\z. wi^m^i 

0 4«> ¥ffi7>5"-:M 2 2©filClC»oTJ^e£$nfc 

7>x^l 2 2*t^1-mi 2 2 b*^^^J-giSnTtiS, 

[0 10 9] -^LT. *IISg(^Jl^^{C«^7>7^:t-{^^ 

f^^H«s^gM 1 6 0 (DikMm^ 10 4 Tit, nm^ 1 2 

Sg^gBl6 0T«> :/^-;/i7V h U i'X 1 6 1 ^7 

[0 110] ttid. if%m\z%^-^yy^^V^)^7. 

TFTj^B^ax-cx^i^-f ^c^g«^n^:/^-yi7•7h 
[0 111] ^Tz, ^Mvh'Ji^XSf^Sx-f 7,y^-f 
[ 0 1 1 2 ] 0 2 6 «. jScS«1i 2 5 1 ^mmi&ify> 

\^tLxmm-t^m-^<Dmmmx&^, fm. m2 6x 

[0 113] m^mmmmm^2 5 2t)^ibxti^nrzit 

mwim(Dm2m^D2ii^xf^3m^T:>3\mm.tmm 
ttiK). ^m^mm2 5 i-^mm\zmm-r^ztf)^x' 

D2*jiLT*iii^©i«;ife^^>H2 ^ztm^mz 
-Dtiti^-:>X\^^^, ^fz. f^2mf-D2rziix^+^um 

msm^DSiz^K). m^nm2 5 1 • 2 5 ip^i© 

2 5 1 ■■■■fym^Bnmmmm^2 5 2-t^n^'nw.i^-^ 
nxii-sfcfe, jss«ffi2 5 1-2 5 im^Mm&&3iz 

[0 115] jintcMLT, wssi<D^nm(Dmmxisim 



(11) 

(04) *M-7h>Ji7XS?^S©igt^m«BilWj: 

mikify>\^tLx^m-r=bm-^ mi, 01 d , ± 

t2©^^Dl~D3 (02 6) <D^oUm^^ma-r^ 
[0 116] ^tz, :/^';/i7VhUi7XB<&7>x:^« 

mtLxm^m^^ m?, mi d . mi^TDiWcfc 
10 »)m^«^7>h*wtc, i:«jm*^e>^*mtcg$tt-5c<!: 

i7 V h U i7X^5:7>T-:?-®-gBi: LTfiJffl-r^«^. 
T F TiS^Xi' 7. >^l/-r ISmiSsCV h 'J X^jgc^T-V 7, 

(ttft:) SriS^5S;^7>h*tLT4*iHlf-C«I^SnTI/i 

[0 117] [.mm(Dmm6) :^mm<D^ <bizm<DmM 
(Dmwz-zn^^xmi 2d^e.0i 4 tstJiiTtftwrn 

[0 118] :^mm<7)mmxit. mm(omm<ommiA^ 
^ 5\ziii^xmmi^fzW-m7yy-i-^m^rzm^Bm^m 

m (£AT. r7>x:f#^iKSS^S«j tlBT) 
« L fcMST- tf^fe J; Of r: > tf :i - ^ l,»T|ji?«-r 

[0 119] 01 2fi. mi(D^7 >T-i-fi^m^m7r^ 

30 SB 120, 130, 140, 150, 160 i&TPX 

\t. m^B/^^^jin 1} tmr) ^mmLrz7-raif 
^rzit'T^'y^)iij^<Dm^y'U}di 7 oomfHo^mm 

[0 12 0] ±vim^7-uifi 7 o«, m^/^^)vi 7 
1 1. (mnmmm^) 1 7 2 a • 1 7 2 b 

^A^^jmmm^ (mnmrnrnm 17 4i:^m^xm 

[0121] ±E?tS/'?^;H 7 1 :^^-TFTj^ 

C07>x:>- (¥®7>5^:>-) 1 7 1 a • 1 7 1 bd^J^fifc 
$nTliS, ^E-bT, 7>7^:M 7 1 a • 1 7 1 b«> 
17 2a- 172b ^^bT. xUffs^^aS 

ifiiKi 7 3 tc:-€-n-ensi0E^tiTii-5. rnt^-s. ?sa 
xi>Hi7o«, 7>7'i-^2^mm^x:tiir). 2mm 

-:M 7 2 a - 1 7 2 b SM^^^^JDS^^o 
[0 12 2] ±82x>f«^Maiill^l 7 3(i. 7:>-D 

50 ^i-:^-l 7 2 a • 1 7 2 bA^e)A:tJ$n;tM#<&5^k 
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tB;t)1--5. ±ieigSA-^;Hg»j[5igS 1 7 4 T-Vf«. 

^LT, Wi.m/'^^)ll 7 1 :<i^*i^^/1:i^;Hgi!j|HlK 1 7 4 
[0 12 3] dClT, 01 3tt, ±fBMSxUHl 7 0 
T"S.2)« 01 3 tc^T-t^tc, M^T^-b-t* 1 7 0«. ;*J 
x:M71a - 171 bA«J^^^nfc^ffi/"^^;H 7 1 

[0 12 4] 01 4«. H^iS2©&7>7":^##^s 

S*^SH1 2 0, 130, 140, 150, 160 

[0 12 5] ±fe3>tfi-i7 1 8 oa, ?^SA°^^;n 

8 1 a:> Ki^jg?:!- -y hl82a-182bi;, a^t; 
a-3^[llKg|5 (ItffiMaiHlliS) 1 8 3t, Am;^3[HlgSl 
8 4 tS«|;lT«|]^3nTtiSo 
[0126] ifSj^rsA^Jl' 1 8 1 fi'y-TV T?^ 

yyj-t (¥ffi7>x:>-) 181aR - 181 aT43j: 
tKT>5^:?- (¥®7>5^:?-) ISlbR - 181 bT*^ 
J^fig^snTt^i-S. ^bT« T>7^:M 8 1 aR • 1 8 1 
aT43j;tX7>5^:M 8 1 bR • 18 1 bTlS. iSJ^i^ 
a->y h 1 8 2 a • 18 2 bSr^n-bT. a>fcfi-^lHl 

s&gBi 8.3tc^-n-?-*nig^$nTi.iSo -r;^j::b-^> =i> 
t;3.-^i8o«> m^(Dx\^tim^-^2%m.mxx^^ 

•5. ^C^S. iftJ^&OL-u/ hl82a - 182b 
*3 J: tXe * ^ 0 # A S . 
[0 1 2 7] ±Ea>t:i-5'[5]gSgl5l 8 31S, CPU 
(central processing unit ) U^^<i;lfcW$g 
jaaSST^-g). ^/t. h 1 8 2 a • 18 

2b«, 3>tfaL-:5'll?S^l 8 3G5rtli5(Om^i:, T 
>x^l 8 1 aR • 18 1 aT^;*5:«7>xi-l 8 1 b 
R • 1 8 1 bTT2Sffr^iSil&ffi^t^. ffiStC^^ 

[0 12 8] :]>lfa.-3'lEl»ia51 8 3»r«, §mffl7 
>7^:J- 1 8 1 a R • 18 1b RTSfflSn/tft-^*^ 
J5j^n.--y h 1 8 2 a • 1 8 2 b$:^LTA:^$n'5. 
*fc. ±fB?acS/N°^;H 8 Itt, :ft7-TFT^a5=''r 
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fLX^-^^, J;oT. »ca/1^;H 8 1 (D^'-y5'-t>itT 
i^iB^nfcffl^*^. Am:^[i]8&l 8 4®3'-;/5^A^-;i'tt 
a«3[Hl8Sl 8 4R=£:^M^Ta>t;i-^!HlllSg51 8 3 
A:^35nS. 

[0 12 9] ^LT, rJ>bfi-:5'[l]?SgEl 8 3 «. ;i 
ne>(DA:^ft^^^tJx-^^&MaL^ci^«^. '>7^t< 

t:a.-^lElgSg|5l 8 3«^)5gLfciii^«^<t^^AI±5* 
IslSSl 8 4 0?«^/1^;HgS!)lElSSl 8 4WS:^tTj^ffi 
10 A°:^jH 8 l^ll5;'3bTS^-r-5. ^2 tC> =l>tfi- 
^J'HSSSPl 8 3«^fiKU;fcfflftfflm^S:iS15iK:i-y b 
18 2a- 18 2 b^:fM.Tii{ifflT>5^:M 8 1 aT 
• 1 8 1 bT<CA:^bT, ffi(D3>t!i-^^^ilimt" 

[0 13 0] JJil±ODj:p{;, *5S!?^(D¥fflT>^:?-?:ii 
(D@WfcttT;fi£<, 7>7=-:MS«Bi:bTfilffl-r?):ia: 

20 [0131] Wk^m\z\t.. y^mmo^w-wryy'i-^m^ 
BMmm±izmm-t^:it\zj:'ox, mk(r>nv=f-yy7- 

[0 13 2] Lfc*^'oT. *^H^(D¥ffi7>7^^^{i^ 

[0 133] $e.fC, *^BJ©¥®7>7-:J-$r<iA.it^ 
?SS/"^^;K7)g^®fll*^^-©*S¥ffi7 

40 ^i^B7>x:^^. Sm<U^fiKUfc7^-f 7>x:?-S:« 
[0 13 4] ei.TT«> ^^\Z. *^BJ©¥®7>5^:>- 

ii^jsm^^'&'m-r^^m.\z-D^^xmmt^, 

50 [0 1 3 5] 01 ±fE«SiSiimgfilC*g«l$n?) 
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mMif-^ 7.y°u^ (LCD) ©T>7^±*ijg3o iw-m 
[0 13 6] mMmmmms o\t. mm^^T.zfi^^ a 

iJ' U >y H^*^ X 1 i/ U >v H 3 6 Ttstt e. n, 2 # 

i/ij F 3 8 (Cj9-:3TiSlte.nTli^o fliJ<D«m^yU -7 
h*llfcmi«>XYJ^g?S3 4 03i7'U y H tC*fJ^ LTKtt 

[0 13 7] />7^t< ifc. w,\<nWi^m'i^^^mr^'m 
^m^^o\z^^^rix\,^^. ±K.f^i<Dmm7>y'i- 

l^^, Z.<DW-m7>y-r^mm4 A\t. LCDV 

hUi7 7.«jg3 2,i:llia?S9i¥®:«cW3^^4 2i®rBl 

[0 13 8]1I16«, XY¥®±tC^il^*^'-7 h U 

mwLMm=f- 4 2 * cfc t^^ 1 <D2?«¥ffiT yj'i-mmm 4 

4SrffiAfcftE«liime«3 OCD^«0TS)^„ ^W^S 

v>So *>t, mi<^mm7>7-r4o<D-7hUi^7s^<D 

^mt. j^faX-CXyW^ 3 2«|gl<DXYffiS^3 4 

tcag-r-5ii2<DXYj^#?S{cisit?.nTt.i^. -tt'j*? 

^, LCD7>x:>-^« 3 0^a— tf 

#j*^^^-5<!:. f^i(Dmmw-mnmm^4 2^j:zsf^i 

o:)mmw-m7>'Ti-mm4 4it. m^Bir^ T.-fu-^ z 

2 h u x«<D#S7t14(Dm^g^^iail 3 4 iMfi 
[0 139] Z.(r>^o\Z. f!il<Dmm7>y^±4O0^ 

rm^T^ztizji-ox, ^i(Dmm7>7-r4 ocD'M 
7>'ri-4 0(D-7hU!7xmzm^^nft^mit. 

X-YT^T'l/'f 3 2c75-x'hUi7 7.tt<Dtt^^S^iail3 4*t 

[0 14 0] 01 mi<Dmm7>y'i-4 o^m^ 



(13) 

24 

lcDSH^7>^-:h4 0{i, ^1 ®3|BJ^M4 6±tCffl« 

[i-¥H± (rj^fi)csn^c^i(osi^¥ 

®*S[lif3ST4 2 *5j;yC|| 1 (7)SBJ¥®7 >7^:^-tilteE4 
4^■^^T^^?>. ;iCDffifiKtCJ;0« ^ 1 COSBJT >t-^ 
4 0«, -ft0^1©S?«»l^4 6±(Cjgfig-r^^i:*^ 

4 2 *5<tafm 1 >5":»-jSiteffi4 4 1 © 

10 M^i^4 2, ^l©aE!g¥®7>x:^»it&B4 4 43J:Z/ 
^SX'C::^7'U'r 3 2*^miroSBJ»^4 6TSt)n-5 

[0141] 01 6{cM^Wtc*t^cJ:5JC, yij V F 

>5^:)-4 0^ffllifc«'&, ^10SW¥®*ScWi^^4 2 
43j;lXm 1 «SBJ¥®7>T•:^^«feffi4 4(D§gai^tt> 

mtmti^^o\zm.^i^nx^^^, ^\(Dmm7 

y7"r4Q t\^X. (3:7'U— «3fiOT>5^ 

20 :}-4 0Sr^t^fc«^. j^rsT^i-X^-U^ 3 2ia, fJOS 

T^nfejgsfe®4 4tttsijic. )iiin©MJ4$rS-r^«-& 

[0 14 2] ±i35ll©g?^»l«4 6«. #"JX^U> 
•5"^7^l^-h (PET) , #UX5^1/>7.;U*:> 
(PES) , :JtUx-7^;U'f = F (PEI) , #U;^- 

<D^l©S?8»^4 6(3. 1 0 0~4 0 0 MHiOPS 4 

[0 14 3] ^my-i )Vi^m^(r)^mm-i.^ m. 7;u5 

X'j7A, ^, ffi, Xy^r;i/, ^DA, ^:Uyx 

^y^T.T-y, -^yiiy, ->'J3>, v;;uaxc 

A, /N'Thv-^A, X:t7', A^X-^A, *5 J:t>'±fB<feM 

nxt^-i). ;i©^R7>i';PAmji«)jp.5!^5 0 300 

~1 0 0, 0 0 0 A®*BHt;IS^$nxii-5. 
[0 14 4] 01 8tt, ^ 1 C0a?^T>x:^4 0 (E 1 

40 7) o^ps^x'St). mM.^ i-JkTtW) tcsse$n;t 
iE^ (^-fi'-n^yi?^) 5:^n^'n*Ti)lli CDS 

ffi4 4(7D*¥® (nyu-^) ^it^^bXt^i^o 01 
8 ir^TI^EgXlS. ^SSB«I«, XW:&lp]«X^'J >v F 
*^{c:i95:*i^{c;o*-|git^tixti-5o Jiw^^tcftA 
X. ^BiSS:, Y«i:)^rS]OYi/'j>;/ Fiiatce-5:&i*Hc:o 
^isit^^fX (s^-ti-T) tuxfecfci^. -r/j:^)-^. ^ 

1 ®S?^7>^:^-4 0©^ME^«, l^-¥ffl<D}KSx 
^rXT'k-r 3 2cDEi«li:a«a;5:-5<t'5J'JgJErK3nxii 

50 nti, yM-)5^\z^^^tvx:\^^x^Ymi)s^\zm^^n 
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[0145] i^i;<, 019 ^KnmmyyT-i-A 

0 (017) (DW-wm-chY). ¥SW (— :;^7cW) trE 

X^«iftffl4 40^^¥ffi «jgSr*LTI.i 

tt, xtt:;&l^il43<J;lXYl^:^(S]{c«ia^>t^c, j^Sx-cxy 

[0 14 6] ;i©«fiKtC^b-r. mi(DSBJ7>^^4 

0 ^oTmizmm-^ntzm^aT'^ 7.-:^^^ 3 2 ®v 

*^'^), }^^B7='^'7>7'l/'r 3 2©#M@H^3 4 i^l »S 

[0 14 7] ;iCT> mi©a0^7>x^4 0«, 12^ 
as^i-W fcHri^-r S C t fc J: t3 T«8E*^fiitn/i J; 5 »C L 

• 7. hU -y7'«jgOT>5^-^ (g|15#H?,) VhU 

[0 14 8] 01 6fC^t"^a7'-YX:/^-f 3 2CD«m 

n-6n. i~3 0 MiticD^iiss 2(c?^p)c^nTi/i§, s 

. ¥fT icBB ^ nfc^M^ o -r S ^S^M o PpIRS 5 
4{i, 3 0 Mni~lmmlC^5t;^?nTli2). 

[0 14 9] 132 Ott. Ell 6(Di/U-y H(Di¥iffl<£^t' 
¥S0T-^^o E 2 0 (C^-r^figT-tJ. #^)l^<7)^*i 
5 2«. 1 0 MmtCJ^fiKSnx^i^. S/i. Pitf^^ 
BISFplWltFBl (^^y:?') 5 4*V 4 0 /zm<!:fj:«.J;^ 

izm^^nxi^^^o ^(D^mm mmm) m(D^^y-f 

nt^<Dm^is<Dmm\z-t^. iKDranfi. a^oMH 
mmr'mt)n?>±m(D^&mztiit^r^&&-v&^i^ 1 

i^'f 3 2©y'j '7 mm m^^-f) trnti^^oizm 



(14) 

rBl©^V-;/7'«, Bj?g7t©iS?fi«X, f^l<Dmm7>y' 

•r4 0i)^, 6 5%&.±<Dmmm^^ir^^oi,zm^^ti 
[0150] mm<Dm 1 5 {cs^-r^figiciJv^T, 

10 <b. f^i(Dmmw-mwiisim^4 2hmi(Dmm¥m7> 
'Ti-t^m^4 4h. mi 6\z^-r^^iz-^h^Ji7 7.m\z 

^^-JUA^IjgSrffltifc*^. i[rJ£©#«*ie.7i-5^Sl7 

w';i^A«jg?&fflt^fc«^t. |W|«?©n>yi7 3'>7.<&f# 

^1 ©SH>5¥fflS!f#t*^4 2©ff$ 5 6*3j:tK 
mi©S?^¥BT>5^:>-^ifiS4 4©J»S 5 -^tl 
^no. 1~1 OMm©iSSHtClS^m«J;li. 
20 [0 1 5 1 ] l^^fr, (riT'U'-^) «ig©^l 

(Dmmr 4 0 \z. -f>v'^A^, ^-fb-ovr^A 

0 . 1 ~ 1 0 M m©®H{C|gSTntf J: t^. 

[0152] 0 2 1 «. m^cDmmr yj-f e 8 -©la 
7"r\zn^<t^wmmin=i-i Q , 72, 74. 7 6 

^ffl7>7^:^»fl&®7 8€r*-LTt^^«figtbTt) 
(ayi^— «it©SBj7>7-:f6 8- 
mSc©XYJ«gl^{c^BII*^'-7h'Ji7 7.4*tcE$n 
30 /t^M^-C^UASIjg (|Bl0tCtt^§nTI/i7^t>d^, 01 
8*5<i;r>'lll 1 9#BS,) €:WbT(.>-5. ;i©«fie©&XY 
Ji^l^«, T«©jSSx^7>:/l-'f 3 2 (01 6#B?,) 
©H 1 ©X YjHiPJ^ 3 4 iiSl^fflMM^^^bXl^^, 

^BXi'Xyi/'f 3 2©mi ©ffi«l^3 4 tfifj^XYJ^ 

^mtcj^fijc^nxi^^o ,i©«fijt(c«fcntt*. mi©s?^ 

7>7^:^4 0©^^^g|5i:, jKSt'^' l^'f 3 2 ©# 

14 © ± 0 S d t X # ^ o 
40 [0 1 5 3 ] ft!l©1tfi£0iJi:bX. 02 1 (f'triStt-S 7 8 
-b^^^W^^l^mWl^hX^. ^?q¥ffi7>5^:>-i*ife®7 
8*, 7 0, 7 2, 7 4, 7 6©TSfCK 

ttX> a»©^*¥® (ziy'lx-:?-) v-ri7u • 7. hU -y 
7'1iji©7>7":^6 8-^J^figtX*)Sti, ?g^©SEH 
7 >5=-^-- 6 8 (i> ^^¥ffi «ji©7>x 

(rj^fig^nfev-r • X h iJ •y7'<gig©7>7":>-^ d 
50 [ 0 1 5 4 ] 0 2 2 tt, @93¥iS»«l^^ 8 2 
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ffiT >xt-»iftffl 8 4 0±H<D¥fflt:jgfi!c$nfc-7^ i7 

[0 15 5] 02 3(±, ¥®7>7":»-Siteffl9 2 ©±« 
tC}g^$n;fc, *¥®1«jft«S?^¥ffi*5tl*^?^8 8 • 9 
0 $:WT*2 0W7'i'i7D • 7. hU y^#jtrojS?g7 > 
=r±^ 6 • 8 6 ^^-r^ftSHTfe-So cin^)©-^^ P 

• 7. ^ U 7°«ig(DS§^7 >7=-:^- 8 6 • 8 6 «. m.W^'f 
^X-fV-i 3 2 »rffi^$nTl>-5. 

[0 15 6] :^%m<D-mmw-mwLmm=f-\t. m?.\t. n 

-y 5^ 7 > X :h T— » ffl I s 5) tlT t i -5 fl^ S ttffi n 

[0 15 7] KA±j:D, ±fg««g®mgM(Cj|:tE$n^ 
JCiiL.;t7>5^±tL.T«, ^Jn-T .yy7>5=-:>-»C{^fcS 

Tz. ->^v'^1-{^ttS7>x-^-tbT(3:, mSWMIt/-^^' 
- > t tjy-f > t **l«-r 2) :i t ^ 7 

[0 15 8] ff\^(DWLmn9-y t-mi^^f^ y t^mtz 
tfzmzM. 7yy-i-<nw^u-mm^o:<m^'SL^m'^$> 

[0 15 9] -^fz. 7yv-rtm^Bn^)itf)^-~Wi\L-^ 

[0 16 0] ±K7>x^^i^ jgs>'i^;KDa 

[0 16 1] *%Bj(rfl^^»lS®fflSM(C^«£$n^¥ 
B7>x:»-<&«iAfci^S«^^H07>x:f«ji(i, ¥ 

SBJ7>x:^tt. i§JStttt©l|l©¥S*{cWi^^i:, iiS 
^»«^4©Bl®¥ffl«lfeB^:<&^^T■^i^. ± 
iron's 7 >x:^-«. S^x-<;^:^K©«®^S 



(15) 

2.. :i(r>f^i(Dmm7y'ri-(omm^<r)mM^. 

tz. m^sy'-f 7.-:fU-i tVX. LCDV h 'J i^xtifeStW 
* ^ t © ffl iC * ^ - 7 ^' ; 1/ 37 ^ ffi ^ T F T S (73 CD 2r 

[0 16 2] ±tBjKfBS^Sg«7>7":^-^iStt. 

\z. w.i<n'mmm^^t^mifitvx^^\^^. :i<Dmm 
tr^jv^T. ±.mw.i(Dm^7y7"r\t. ±.%iw.i(Dm^ 
n^±.\z. n-'^m±.\z^^^ntzm^^mikm%^^ 

<^;^/SB^¥B«^lfeB^^^T^i•5)1SfiE<^:LTt)J:^io s 

fz, ±.mw.i(Dmm7y^'r\t. ±.%mmw-m^M=?- 
tmmw-m^mmiitimf^^w-m±.\zmi&^ntz-7-i i; 

X5^l'> - (PET) , 5}?'JX^U'>X 

;i//J^> (PES) . ^'JX-T^^W-r 5 H (PEI) , 

'J:*;-3j^^-i' ^U-rah*. #U7^h57;u:^Dx^ 

[0 16 3] ±tBiKs«*^Bo7>-x^^3t«. 

^oizm^\zw-nizm^nfzm^(D^mmtt^'bts.^m 
Bmm^f3.-rh<Dx$>-DXhJ:^\ ^my^ jiAi^m 

ffl, 7;i-5xr>A. ^, ®, x>yy;K i7PA, ^ 
^u:/7'>, ^, ^>^;k -^^^yo/^, riA* 
;uh, -^^^s-r, ^yif7.7-y, -^yiiy, y^jay, 
'y)V:3-'yA, n-y-j^h., =i:tf. A^x-^A, -iy 

\^m^<D:jyyi7^^m^^rzm^^ oim^om&mx. 
w.i<Dmm7y7")-ifi6 5%£t±©aja*s:^-r-2)j:o 

Sfl6ffi*3cfcr^mi«^§^¥BiJ[S*5g^<i:LT, ^^b-T > 
v''^ A^©a?3 7 ;l/A Srffl liT cfc li. 
[016 4] ±tB?KSa^^a©7>x:)-«l3i«, ^2 

o^^Sl&Tll)f^■r^B2(DS?«7>■r:^*^^ 
^mwLmmmi-tm--^m±.\zi&'^-^rLrzw.2(Dmm^ 

50 t>%. ±.u^i^iiTS^2(Dmm^mwLmm=f-\t. m- 



(16) 

29 

m s ntzf^ 2 ©ji§«»ii±{v:jgfig$ n^^ 2 
igtWi^^SfilA, ^ii3cki;^2©S?^¥ffi;iSM*^^ 

1 ©S?^7 >x:>- 1 [ICffliSElSTi&f^-r 5 J: -5 U 

[0 1 6 5] *^0J<Dffic7)«fi£i:bT, ^©ffi±(c^l lo 

[0 16 6] ±tm^Bmmmm<D7>r-i-m&it. mm 

mtmic-r^^'^\zn'^^izw-nizm^ntzm^(o^mm 
[0 16 7] mmz, ±m<D^^m(Dmmii^^m<Dm 

[0 16 8] :^mmizm^m^^mmmmizmm^n^¥ 
tcv h u ^ 7.mzm^-snrzmn.^^\zmm.^nrzm^ 
^x:/i/'f (LCD) ^i(Dmi^m^wi.^^-r^'p 

[0 16 9] ±iE?«^B«^SS«, mni^i<Dmm7> 

>x:^i*«fes>{|^^ BftiBiii«'XYjffigjs{cas:-r^ii2 

[0170] ±fBfSa«5^e««. ^ 1 <DSB^^^*^ 
nti^mi<Dmm7>y'i-(Dniii&^i(Dmmw-mnM 
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±i,zm.i<i^^nTi^^m^x'$)-DXh^iK 
[017 1] ±i5isa«^g««, mm^KDmmmm 

f)i. ;j?'jX^l/> • xl/^^U—h (PET) , 
^l/>7.;i/4^> (PES) , 5fs'JX-5=-;i"f 5 H (PE 

I) , 3j^'J:*j-3J^^'r h. 'J^'J'f^K, Ji^'J^h^^;!^ 

[0 17 2] ±E?SSS^g««, BUffi^ 1 CD^B^^^ 
Tit. 1 0 0~4 0 0 Mm®S6HOl»$»C}^fi£SnTliS 

[0 17 3] ±fej^sg*gBa. hubB^R7'(';i/a« 
ii;5t, ffi, 7)V3.~'yA. ^. ^, x->y;u, i/nA. 

-f > V A *3 ct tiK © <fc 0 fj: S y J; D 
a «n -5 ilsf fc J: 0 ^ $ nx 1/ > -5 fi£ T a& o T %; J: 

[0174] ±tBjgS«:^g««, WfB§^S^©i|ii 

i~3 0 MmcoteHTafeD, ¥fTHiB$n;t^SII 
^1®g^P.g*^ 3 0 Mm- 1 mm(D|6HT*S«lfiKt?So 

[0 17 5] ±iBfSrHS*s^tt. mi^^m-y ^)Vh.m 

jt©^S^<0;*Sd«3 0 0~ 1 0 0, oooAT^^ei 

[0 17 6] ±IB?^rH«^SM«. HdlSmi ro^B^7> 

J;DO. 1 ~ 1 0 Mm®J¥;^lCj^fiK$nTtiS«^Ta5 

[0177] ±.%m.WB&^^mm.\t.. taie^ i 

[0 17 8] ±IB?SB^^S^gS«. mVi.M'f^T.-^V 

X:5' (TFT) -7 h >J i'T.-e^D. sate* 7-7 

BfrfSL CD-7 h U i7 7.2H;3ftt&ffiiWK^ 1 WS?? 

[0 17 9] ±i2}«fts^gB«. w^<r>wmm7y 

:Sffc©¥®^i^l^^^<^:#^W¥®7>5^:^«^fe®<!;^W 

L. ^^fleffl^«SBJ7>x:^*t, ^^n^ntatB^i ©x 

Yjffi)^^{iaST«aS:©XYM^jR(rv h ^)^7.mz 
J^^$nfc4feJB^*ie.^j:^^S7^';i/Amig$:#b. Htl 

Km 1 <Dmm7yy'^ii^ifmM,y'-< T^zfu^ (D^$m 
^3^^ Mizxmm-r^^nz^-ox. f^i0mm7y 

[0 18 0] ±t2i«ffi«^gB«, B9i3«&®^W7> 
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[0 18 1] >^mmiz^^mmmwmnimwi-$ 

5fit^. miW»){tJ^jSI^^*-r^d^/i<<i:fel^©m 

[0 18 2] ±mm^^7n&m.(D7 >y^i-mT^\t. suib 
i(Dmmw-^7>y'ir^i&m^. wiB«i©xYj^s» 

mm7>y^-m^zfm^v'^ 7.-fu^ (D^^mytu^. 

[0 18 3] ±fejKSS^Sa®7>^:f'l#3tt±. ^1 
Btri2^1coa?^7>5^:»-<DH«lBS^l 

<Dji?^¥®:»:*t^^*3j;af^ i (Dmmw-m7 yy^^^m 

■^n^ctizj:*). mmmio:>mm7yy-tf)^. -^<d 
m 1 <Dmmm'm±\zmn^nri^^m^T$>r>x%^ 

[0 18 4] ±Se?SSS^SB»7>7":^t«ig«, bSIS 
^1«S?^»M?5«. 5j^'JX5"U> • (P 
ET) . 7p'JX^U>X)l'3}^> (PES) . #UX-x 
;i/'f5H (PEI) , 7}?U;^-4^^--r h, ^^'J-TSh*, 

[0 18 5] ±ffifgfB«SRSecD7>7^:>-«3g«, 
H 1 «jSBqit^*^. 1 0 0~4 0 0 )LimCD4SH©JlStC 
J^fig ^ nr ^ ffifS T * o T t> J: I. 

[0 18 6] ±tBJRSa*i£g«)7>x-^«lit(i> *lig2 
^S7^;PA«ii55^ ^. 7;i^5x'^A, ^, ffi, -v 

:tf>, ->U:3>. i?;uax"5'A, ;^*:^v"i'A, x:ty, 

j\y-<OL., >>''^Ai5ckz>'HflfetiM©-&^J;0;^j:-5 
; U - 7* J; 0 S «n ^ *J !^ J; 0 }^ fiK $ n T ^ 5 ^ fiK T 

[0 18 7] ±l5J8tS«^gS«)7>x:>-«|jt«. fUfB 



(17) 

ti^. 1~3 0 wmOlgHTJfeO. ¥fTlCffi$n;t^R^ 
3 0 wm~lmm©^HT*S«^T*o 

[0 18 8] ±fB}^Sas^gB(D7>7^:>-«ji«- tSIB 
jSSx 7> yi^-f O^S 7 -< ;UAli3t»^«^<Z)J? $ 75^ 
3 0 0~1 0 0, 0 0 0 ATab*^fiKT*oTt)J;ti. 

[0 18 9] ±fe?^^BS^Sa®7>x:MSig«> MfB 
^ 1 «ig0J!¥®7>7":)-*t, Plia3t©jSftiKT6 5 

[0 19 0] ±.mm^^^^m.o)7yy-i-mmt. 

>vX^' (TFT) SJT$)D. mt^tly--? ^ )\'9ti^. 
[0191] 

[^bJWxIj*] *^H)5©¥S7>x:h2r«x.fcf^a^^ 

20 •5¥ffl7>x:^-^ji7tSl^lC-^tr:/^'y5'Vh'Ji7:^Sr 

[0 19 2] -^-nt^A, ±fB¥B7>T-:^-«r«IAfc«Sa 

hU^J7X*^*¥®7>v^i-*^0;^cis?), 

(:i#S<J^j:gi5*^ <&iiJlPr *'i^S*^^ < , I^I U-y-^f XT-¥® 

^fe. j^fB/i^;ucD#tt^*i;^c^?'rtc¥ffl7>T-:^-S:ffl 
^jA O i i *5T' ^ ^ i I i ^ * #-r ^ . 
30 [0 19 3] -g-LT. fSS/i^;Pco«*Ba*i:fc^</i 
-as. ¥ffi7>T-^$r*«»:lciHBT^^. J;oT, ¥ffi 
7>7^:M<l«MPSffl(^;'c#< bfcD, ISSej^fiKb 
T7'3.7;UA-> H^'-ry^, 7U'f 7>x:?-5:^i5£bfc 

[0 19 4] ^A±.XY). m^/-^^)V(Dm.7rm\z~mzw^- 

L ¥S 7 > 7^:?- 5: « ;t ?^ ^H^^SB & «ttf ^ .1 
i:*^*T-#.&it.i55am<&#-r?). L-A^*), 7yy-±^iK 

40 [0 1 9 5] $ *SgBJ<;D¥ffi7>5^:^2:ffiAfcj^ 
\t. ±l2¥ffl7>x:J-©<ill5i^lC»oT, ^¥ffi7>T- 

[0 1 9 6] ^ib\Z. :/7«>'^V h 'Ji7X© 

jiTteffli^T, ^^7yy-ir^mmo^m¥^Mmt.mwim 
mmz^-iX^mr^^tii^x^^o «toT, ^^tg^is 
i&T^i^¥®7>^:f<D}^^^^, Mmm.mmw>^^^ 
-t^^tx-m-^hx. ^mzmm.ri>z.tifix^i>t\'^ 

50 5gft«Sr#T<5, 
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33 

[0 19 7] $^tc, :^%m<D^m7>y-i-^mxfzm 
CO 1 9 8] -?-ni$A., ±f2igffliSite^gB«, 

[0 19 9] .i:oT, m^mm(D^y>\'tbTmm-$ 

[0 2 0 0] setc, s^^iqwipST^T^:?-**!;!;^?^ 

[0 2 0 1] ^ ?>(c, ±mmmmm»^t^- 

x:^W®jl^Si^5>K<^:LT*ffl-rsc^:*tT^§t^i 20 
[0 2 0 2] *^BJ(D¥®7>x-^?:«A;fc?S 

g|5®^^*^iE^iei^'M¥iS7 >7":f-©ffi^iSi^7 > K t LT 
[0 2 0 3] -ent$A, $e.{C, Z^y y^-rhUi^XiZ 

¥ffi7>5":^-ofc>?){c:!|tgiJ;^tgB**Srjiint-^£^S*Si^t 30 

[0 2 0 4] s^ic. :^mm<DW-m7>y'i-^mA.rzm 

h<Dnmizmm-^n^tth\z. ±$EV^7>^i- 
® jS ^ > K t b $ nx s ^sswis * * 

[0 2 0 5] y^yi^^hUi^T-S: 
¥jB7>x:>-<7?MW^^tL, ^RS««^iSJlSSi5'5 

n^r^ZtA^-V^iio JccT, ¥ffl7>5":^<Dfc^^)^C 

[0 2 0 6] ^<b\z, ^mKmmti^mm^^7>\^izm 
Mis.t(D^m-c$>^rztb, mm*mmx$,K), mmam 
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[0 2 0 7] *^BH(Z)¥®7>7":>-^£fiSA^c«caS*g 

^iio\zmwi^i\tz^Myy7-)'<DWLm^'f't. mnm 

%mm^m%-r^tL^\z. mw-mryy^-ro^mmm^ 

[0 2 0 8] -5-ni0A, ±l5¥ffi7.>x-:h?&<iAfc:JKS 

v^i'y-T.^-mnfk^yyYii-f^fz^. m-^^mmmi^ 
i*i!i^S:iijtia-r-5fc'ttT. s«isii;-y-'fXT-¥ffi7>5^ 
m.^i\^)V(r)i^'(>t^Wi.f^-f\z^m7 yy-r^^^i-iyii 

C: <i: ^ ^ 1 1 i f) SSm ^£ «-r -5 , 

[0 2 0 9] -^-LT, m.^nn^)\'<r)^7mwf'i^^<t$. 

^m. ^myyy-f-^^mz'^m.x^^, tti.^^. w- 

®7>x:M<i©PPB?S^:;'^#< DtO. W^mM 
LT7'i7;i/A> K3"fy^. 7^'1'7>7^:?-*<tfiKb 

tzy)t^z.h.imm\zf5.^iz\i^r)%^^mt^, 

[0 2 10] J!ii±<tl9. f^S/N'^-'UtT?**®!-— 

figufc¥®7 yj-^-^mxtzWL^^imm.^^'^t^ z. 
[0 2 11] -^ibiz. :^mM<DW-m7yy'-r^m^rzm 

[0 2 12]^ni$A. $^tC, ±t2¥®7>^^^» 
mhyy-yx^ (TFTiy) fKSA*;KD«^ffilC— ft: 

TFT mm^B/-^^-Mt. ^mmmf:/y <y v h u x 
corei^^i^-r ^'£^S;6% < , ^mmmam-^ify > k 
mt&^nrmm-^n^rztb, •ifyyiz-^h^j^T.^^m 
mi^yyvt-ti>o\zmLr^^^o 

[0 2 13] *^Hjro¥®7>5'±^<iA;t?SSS^S 
X-fU^) i, mi«l!)f^Jl&^?&*-r^'>i^i< it) 1 

•o(of^i<DW-m7yy-rt^^^. mmmi(DW-vS7y 

7-ir (^l(DS?a7>x:^) ii5#«14©^ 1 

¥H*!fW^^ 1 cDSB^¥®7>x:>-«» 

St^Wb, BiIffemi<DS?'3¥ffl7>x:^-«lfe®«. W 

[0214] ^ni0A> tt^CDi^^tffl H y yVTs ^ Sr# 

^;U{c¥ffl7>x:)-S:ffi«-jiO::t*«T#S. Jp;^t, 
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[0 2 15] d;oT, m^n^)V(D^^mz—W\Z^fSL 

[0 2 16] $6>{c, :$-%m(Dvm7>^i-^m^rzm. 

^l^lcmgf 5^2 COXY J^MJ^t^E^*^*-? h U ^7>H^ 
?^j:-5^S7^;|/Ai^jg=£Wb, H9BE^10¥B7>5^:^ 

[0 2 1 7] -€-n($;^, vh'ji7;^!i^i)b<tt 

[0 2 18] 2^^l^<0¥®7>5^:J-2rffllA;ta? 

mIfB^10¥ffi7>x:*- 1 co@0^7 >5^:^) OTb^IB 
m 1 WSS!{W*i^*=fcD^"m 1 ©^?g¥B7 yy^i- 

1 (Dmmmm±\zmi-f'inxi^^mi^x$,^. 

[ 0 2 1 9 ] -eni0A« § e-lCv ¥ffi7>x:^S:-t5ccO 

[0 2 2 0] $e>{C, *^BjO¥ffi7>7":^-^ffi^fc{S 
S«^SB«. ^±a)J;^JC. Stlf5JgeS/'1*;i' m^By" 

[0 2 2 1 ] -^-ni^x.^ ^ <b\z. w-M7yf-r^ti^- 

[0 2 2 2] *5gBJ«¥ffi7>x^^«i^Ac:jec 



(19) 

36 

mw-m7yy-±) <&^b. ttiieffia(D¥ffl7>7-:f (jg 

*¥S7>x:^^ifii5^:^£5frb. mIf3«IS©¥ffi7>7^ 

:^ (a?^7>x:^) -^n-^-'nirte^ i ©xYj^sjR 

;^c^««l*^e.7^ti)^«7'(';UA«ji<£rWb, WlB^l© 

^m7y7'± (.^i(omm7y7-ir) i3j:tK?gft/i^;i/ 

Z.t\z^r:,X. mi®¥S7>x:>-®g7iett*l^]±^i± 

[0 2 2 3] -?-n(0A, S^tc, 1fiiaccD¥B7>x:J-© 

;«tWS^43j;i>'7>5":fS±ft®o^MgBISi« fga^a/''?^ 

)V(D-^V'}^7st^. ^im^^^m.iixmm.r^z.t 

[0 2 2 4] ^mfi<D¥^7y'Ti-^mA.tzm 
^B^iummit. sj.±(D^o\z. m$m^(DW-m7 yv-^ 

im^7yy-ir) ds, ^<;5p®#|jg©spjB7>7^:>-. 

20 ¥®*«t«^^i^?«¥®7>x:^-t^%®i::^iWi5¥W 

±\zm^-^nrz-7^ i^u • xhu>v7'«jg©¥®7>T- 

:feJ:tXine)C0ffi^!?--&t)-a-*»e>!^*¥ffi7>5^:^<k 

[0 2 2 5] -^nt^A, $ e.tC. ift¥®«jfi. V-f :J7n 

T% «IS©¥®7>x:?-^fSS>'^*;i/t-^JcKtt-5:i 

*^e>jiJ[SKbT, ¥ffl7>5":^^j«S/'?*;Hc||gT' 

[0 2 2 6] *^B^©¥ffi7>5":^^&^iA:^c?K^S*S 
■ £A±(0J:5(C:, m 1 (0XY*gJS(C-7 h U ^7,t»t 

izm^-^nrzmn.mm\ztkm^ntzm^(Dm^mhyy 

m^^^'t^'j>ti< thi-o<D'mi<nw-m7yy-i- 
ios9!7>x:^-) t> mmm^a^-^^-)i'(Dmn.^BiZ)(i 
r^mm^ifyy\'tvxmm-r^tt^\z, we^i 
<D¥ffi7 y7'i-(Dmm^(D7 yy'^i^tt&mtLxhmm 

[0 2 2 7] ^ni$A« m^(Dm^mhyy'y7.^^^ 

7>T-i-S:ffl?^jitJC t*^T#-5. m^X. ¥B7>x 

[0 2 2 8] jcoT, mmA^)V0^^m\z-'mzm^ 

Lrzw-m7yy'i->^m^rzmmm^mm'^tm-r^:zt 

mxm-f^ z. ti^x^^ftit>. -v^tmmtm'Skx^. 
50 fgi6]tt©$ijw*^^aTSs<!:Vi5^**#-rs. 
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jA c t * ^ i 5 5^* *#-r ^ . 
[0 2 2 9] *^g3<Z)¥fflT>x±<&ffi^;t?S 

7. tft L < « X Jis L Y O ¥ff IS^^ tc }i^f« S 

[0 2 3 0] ^-nt^^. ■7h'Ji7X4*fcL.<tt 

¥® 7 >x:f Srffi*)itf :i t -5 i: l/i •S ?>&*S:#-r 

-5. 

[0 2 3 1 ] 3e,(r, *^?g®JFffl7>T-:^^iix.;t?^ 

wfBmi<7)¥®7>x:^ mi(r>mm7>=r-r) (Dmm 

[0 2 3 2] ^nt0A. 3?)IC. ¥®7>7^:^ro^5cl^* 

^i3j;z^7>^:j-^iteB^£. -^A<Dmmmm±. rut) 

rs. U/i*^'oT. ifc¥ffi«jficD¥iB7>x:hSr?KS^ 
trl^ ST # ^ 1 ^1 Si ^ #-r ^ . 

[0 2 3 3] :^mm<D^m7>T-i-^mA.rzm 
fa^^ssa, e;^±(Dj:pir, taiE?^s^t^ji' (js^x 

[0 2 3 4] ^nt^X., $btC, ?^l^h^>i^7>^iy© 
h ij i'XS?«g^il6H43j:tX¥ffi7>x:^-o 

[0 2 3 5] ^mmw-mTy'r-r^mxtc.m 

aS^g««. £t±roj;'5(C, ±i5¥iB7>x:>-i£:ft-b 
[0 2 3 6] -€-ni0A, ±!2¥ffi7>7^:f 



(20) 

[0 2 3 7] *%B^©¥ffi7>T-:^^ffi;^/ifK 

x9\-^m^t<Dmm^n^mmmmm^^m^tc:2>\£ 

10 [0 2 3 8] -^-ni^A, ±l5¥ffl7>5^:^^« 

MH^^^W'f >^'-7x-7> 
LAN^) ^Jtoa>tfi-^*^ll^-u-^^i:ii5?:S« 

[01] ^^m<D-mm<Dmm\z^^w-m7>7-i-^m 

[E2] 01 tC^-r¥®7>x:J-S:{iA;tjSrBaS^fie 

[03] 01 lC^-r¥ffi7>'T-^S:«^fcjKS«*SS 

[0 4] 01 ic^f ¥ffl7>x:^*^iAi'i^SSa*Sa 

[0 5] 01 tr^T¥®7>5^^^ffix.fc?SS«*SS 

mxS>D, (a) «#4li0. (b) «#Jffi0Tib-5. 
30 [06 ] 0 1 tc:^T¥ffl7>T-:^S:1iAfc?KaS^SS 

0TS.O, (a) (i#4«0. (b) «{|iM0T$>^. 

[0 7] ^mM(Dm(Dmm<Dmmzm^w-m7 >y-i-^ 

[0 8] 0 7 ^C^-r¥ffi7>5^:^^^iAfcf^S«*gB 
C9^PB7>7^:^*^Ji^fiK3nT^i-5y^>J/:57■7 h Ui'XO 

[09] mi \z^-r':fyy^^h*J i7 7.<Dm^<Dik±m 

X$>^o 

40 [01 0] *^B^ci$5.tcfdi(o*M®j^^.tc:^^¥®7 
>x:^<&«A/i^Ka«^g«©«^£(D^all^§S:*-r»fjB0 

[011] :^mm(D-$ib\zm<Dmm(Dmmiz%^w-^7 

X&i>. 

[0121 :^9tBR<D^mm<Dmm\zm^w-m7>7-t^ 
[0131 01 ajr^j^-rjecST-nfo-^tiT^**^^!! 

50 jeE^xl^tf^^SSr^f i5il«0T*S, 
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[014} :^mm(D^mm(Dmmiz^^^w-mr>y'i-^ 

[015] :^^m(ommmmmm^rzitm^m^mm(o 
mi 6] X Y5pa±ic^«^7i^v h u ^7.4^tcBB^n 
^zfm 1 <Dmmw-^T>'r±tim^^m^rzmmmmm 
mi 7] -i^<DW-m±izmf^^ntzmm7>'Ti-^^ 
[018] mmm (.-'.kTtm iz^m^nrz^u (■7'f 

■/u-i-) mm^^rmi 7\z^-t^i<omm7>7-i- 
[019] ¥®w (-:;^:7cW) \zum.^nfzum ('7-f 

■fv—f) m'i&^^-^m\7\zmtmi<Dmm7>7-± 

[02 0] 01 Sic^-r^/U-;/ Kcoi¥ia*^-ri£;»i:¥S 
0Ti&?). 

S:^-r¥ffi0Ta&-5, 

[02 2] ?^S5^^'7.7'^-r©«ffi€rB5 cfc'SfCj^figS 

n, mm^mTyj-t^mm<r>±.mm\zm^-^nrzmm 

[02 3] m^'f^7.-:fV'i(Dmm^mo^o\zM-^ 

[01] 



(21) 

[02 4] tie*(D/i^;i'T>x:>-©«tiS«)^¥S«jSS: 

^■r¥ffi0T^?>. 

[02 5] 024 »C^-rfie*©A°^;W7 >7^:f-©«tlll&<D 

[02 6] ti£5t5CDmi|ievh'Ji7 7.^?SrBX^'7.7V-r® 

10 ?q0T$>-2). 
[??#©^?«] 

101 ^'^^i'ThUi'X 
1 0 4 

1 2 0, 1 3 0, 1 4 0. 1 5 0, 1 6 0 ¥®7>x 

12 2a. 134 il5^iS?ite»gK 

13 1 ^MSMIS 
13 3 ¥®7>x:^ 

13 5 9\-mu 

20 17 0 jSS5^I/t* 

171a, 17 1b 7>x:^- (¥®7>x:^) 

17 2a, 1 7.2 b im^^mmm 
1 7 3 T^uf'e^jaaiiiss m^mm.mm 
1 7 4 jKSA4^;nKWjisiss mn^mmm 

180 rJVtfa.-^' 

1 8 1 a R. 1 8 1 b'R §ffiffl7>5":^- (¥ffi7>-r 
:>-) 

181a T, 181bT it€ffl7>7^:?- (¥ffl7>x 
30 1 8 3. n>b!i-^'llI«&SI5 (It^SaSUlK) 

[013] 
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m2i 



[017] 




^2 ''^1 



1.0 



[03] 



[04] 
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i U i2 



U3 



CO 
4 



4Z 



19] 



74- 



m 
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>}>>>>/ 



4$ 132000-138512 (P2000-1 3851 2A) 



(23) 



[02 0] 



,122 



,117 



^124 




12 1] 



^66 



122b 



122 




122a ;i22b 



-.117 
^12A 



m2 3] 
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(25) 



[09] 



133 



134c 134b 
/;=;=;7g^rPf?» L^^ ti ll 134a 



135 



[010] 



105 lOi 103 




140 
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[mil] 




[012] 



rl74 



17 1a: T>T'i' 171b: TVt^ 



172a^ 



*l72b 



17 3' 



170 ittSr-Vkr 
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[014] 



LilL 

1 8 1 aR 1 8 1 aT 



18 8a? 



1 8 IbR 1 8 LbT 



rl88b 



1 BS^ 
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WUESIEIB 


















^1 8 4R 
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[02 6] 



